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CHAPTER I 
INTRODliCTION 
The beef i1dustry in South Dakota and in the United States 
has e:;rperienced considerable growth during th2 past decade. Tl1e demand 
for beef has also increased rapidly during this period. Per capita 
consumption of beef increased from 87.8 pounds in 1961 to 113.3 pounds 
1/ in 1971.- Consumers have shown a r,reater preference for beef as 
their disposable incomes have gone up. The increase in per capita 
conbur.tption together with the increase in population has led to a 
greatly e;�panded cattle industry. 
The sale of cattle and calves accounted for 52.2 percent of 
the cash. farm income in South Dakota in 1970. This figure has shown 
2/ 
a marke<l incr2ase from the 1958-62 average of 43 .. 6 percent.- The 
·
income potential of the beef industry in South Dakota is considerably 
greater than that received at present. Statistics indicate that only 
about one-half of the calves produced in the state are being fed in 
3/ South Dakota.- This is true in spite of the fact that South Dakota 
!/south ·Dakota Crop and Livestock Reporting Service, South 
Dakota Agricultu-r-e, 1961, p. 67, and South Dakota Agriculture, 1971, 
P• 48, Sioux Falls, Soutl1 Dakota. 
3/south Dakota Crop and Livestock Reportint; Service, South 
Da �ata Agricultur�, 1961, p .. 76, _South Dakota Ap;riculture, 1963, p. 47, · 
and Soutl1 Dakota ��riculture, �, p • .JS, Sioux Falls, South Dakota. 
1./soath Dakot::i Crop and Livestock Reporting Service, South 
Dakota �1..1:,._i,culture, 1971, Sioux Falls, South Dakota, pp. 39, 47. 
2 
lws a surplus of feel grains. In addition, it is estimated that less 
than sixty percent.of the cattle available for slaughter are actually 
slau2htered in the state. 
The structure of the meat packing industry has also changed 
significantly <luri·n0 the last two decades. The industry has become 
mor-- decentralized with the shift from plants located nea.r major 
consumption areas to plants operating near major production areas. 
This has been due primarily to changes in transportation technology 
which have reduced the costs of transporting meat relative to live 
animals. Also, improved refrigeration equipment and interstate 
highways have facilitated more rapid transportation and receipt of a 
higher quality product. The new production oriented plants tend to 
be smaller and more specialized than the old plants and make use of 
recent technological developments to facilitate efficient operation. 
PU POSE OF STUDY 
The incone r��eived from the production of beef, South Dakota's 
r.:iost i.mportant product, could be greatly expanded by an increase in 
cattle slaughter. The main objective of this study is to analyze the 
beef packing ind�stry in the state. in an attempt to determine the 
optimum number, location and size of specialized beef slaughter plants 
in South Dakota. 
Recent structural changes in the meat packing industry should be. 
beneficial to the �eat packina in<lus trv in South Dakota� It is hoped C-.' -
frat this ::; tudy will provide usaful infonnation to in<lus try personnel 
f0r I:ir::i.1 ing investment decisions. This information could also be used 
by area development groups to determine the relative co!'lpetitive 
position of their area as a po tential site for a beef packinr, plant. 
This study has in addition the following associated objectives• 
1. Review trends and recent developnents in the beef production 
and slaughter industries and their implications for South Dakota. 
2. Esti�ate operating costs for selected sizes of beef 
slaughter plants in South Dakota. 
3. Estimate opti�um patterns of shipment of live cattle to 
packing plants and meat to demand centers. 
SCOPE OF STUDY AfTD METHODOLOGY 
This study divides the state into eleven potential beef supply 
areas and conaiders eight <lemand centers located throughout the United 
States. The beef industry in South Dakota is analyzed with respect 
to production patterns, slaughter numbers and marketing patterns. 
Trends in the beef slaughter industry are reviewed and implications 
are made as to their application to the situation in South Dakota. 
Estimates of operating costs are made for different sized plants in 
the state, and t�ansportation costs are synthesized for assembling the 
cattle at the potential plants and transporting the meat to the demand 
centers. A simplex transportation model was used to simulate the 
optimum location and size of potential packing plants. The model 
considers the presence of economies of scale in plant operations and 
various assembly and distribution costs associated with diffe rent 
transportation distances� 
REVIEW OF LITERATURE 
Samuel H. Logan and Gordon A. Kin;J studied the economies of 
scale in ca t tle slaughtering operations for California plants. Ccsts 
were synthesized for the then conventional ·bed type plants· and for 
five on-th._-rail plants with rated capacities of 201 !._O, 60, 75 and 120 
head per hour. The plants were designed to slaughter only cattle. 
They sold the hi<les green and did not per.form rendering·, sau..sage making, 
boning or breaking operations. 
An article by Loga�/ presents an analysis of the effects of 
weekly variations in the supplies of slaughter cattle on the costs of 
operating beef packing plants in California. It is pointed out that 
the nature of the supply flow of live animals is an impo rtant con- . 
sideration in the location and construction of a slaughter plant .. 
King and Logan6/ use a transshipment model of .linear programming 
to consider simultaneously the costs of shipping raw materials� 
processing, and shipping the final product . The location.and quantity 
!!./Samuel H. Logan and Gordon A. King, "Econowies of Scale. in 
Deef Slaughter Plants," Giannini Foundation Res. Rep. No. 260, Berkeley: 
California Agricultural Experiment Station, 1962. 
�/Samuel.Ii. Logan, "The Effects of Short-run Variati.ons in 
Supplies of Cattle and Costs of Slaughtering in California," Journal 
of Farm Economics, Augus t 1963, Vol. 45 ,. pp .. 625-630. 
6/ 
. 
"O . L i ">. b - Gordon A. King and Samuel H. Logan, ptimum ocat on, �uu er 
a:id Size of Processing Plants with Raw Product and Final Produc.t 
Shipreents," Journal of Farm Economics, February 1964, Vol. 46, 
pp. 94-108. 
5 
of slaughter animals and the final product denand are taken as given. 
Hithin the framework stated, the questions which are answered are: 
(1) !here should processin
_
g plants be located?, and (2) mrnt 
should be the optimum number and size of plants needed to move the 
aninals through slaughter plants and to consumers at the least 
aggregate cost? An iterative procedure is used to incorporate economi.es 
of scale in processing in addition to transportation costs to obtain 
a minimum cost solution. The solution indicated an optimum of· 12 
plants for California in the original 32 sup ply and demand regions .. 
This demonstrates the importance of assembly and distribution ·costs 
as well as economies of scale in processing in determining the optimum 
size of plant. 
7/ In a publication Logan...; reviewed the importance. of economies 
of scale in cattle slaughtering operations. The original Logan and 
King costs estimates were revised using 1965 costs that were relevant 
for Omaha, Nebraska. As in the original study, econonie s of scale 
were found to exist throughout the range of plant sizes considered, 
which varied from 20 to 120 head per hour. 
J.j Sar.mel H. Logan, "Economies of Scale in Cattle Slaughtering 
Plants" (National Commission on Food Marketing, Supplement No. 2 to 
Technical Study No. 1, "Organization and Competition in the Livestock 
and �feat Industry") June, 1966. 
6 
An article by Ban C. French8/ examines some considerations in 
estimating assembly cost functions for agricultural processing opera-
tions. It is noted that procurement costs inc reas e  with plant volut::le 
and must be considered along with internal plant costs and distribution 
costs in evaluating the efficiency of alternative plant sizes and 
locations. Consideration is given to the general relation between 
assembly cost and plant volumes. 
John F. Stollsteimer91 studied the problem of simultaneously 
determining the nuwher, size and location of plants that minimize 
the combined transportation and processing costs involved in assembling 
an<l processing any given quantity of raw material produced in varying 
amounts at scattered production points. The procedure used is an 
extension of the basic linear programming transportation model with 
the exception that the Stollsteimer model includes plant numbers and 
locations as variables and reflects economies of scale in plant costs. 
F d K 10/ ranzmann an untz� �ade a study of economies of scale in 
' 
slaughtering operations for Southwestern cattle slaughtering plants. 
'E_/ Ben c. French, uSor:le Considerations in Estir.lating Assembly 
Cost Functions f�r Agricultural Processing Operations," Journal of 
Farm Economics, November 1960, Vol. ·42, pp. 767-778. 
2__/ John F. Stollsteimer, "A Worlring Hodel for Plant numbers and 
Locations," Journal of Farm Economics, August 1963, Vol.. 45, pp. 631:-645. 
101 -'John R. Franzmann and B. T. Kuntz, "Economies of Size in 
Southwestern Beef Slaughter Plants," Department of Agricultural 
Economics, Oklahoma State University, Bulletin B-648, April 1966 .. 
7 
They synthesized long-run average coats for plants using on-the-rail 
slaughtering systens with desi�ed kill capacities ·of 20, 40, 60, 75, 
90 and 120 head per hour. Disecononies of scale were found to exist 
in labor and utility costs. 
David L. Langen.eie�ll/ studied the optimum number, size and 
location of beef slaughtering plants in Eastern Nebraska. Costs and 
requirements were obtained from Logan and King, and Franzmann and 
Kuntz. Economies of scale were evidentpver the entire range of plant 
sizes with average costs per head declining from $10.90 for a plant 
with an output of 20 head per hour to $8.72 for a plant.slaughtering 
120 head per hour. Average costs per head decreased at a slower rate 
when plants increased fror.i. 75 to 120 head per hour than when plants 
increased from 20 to 60 head per hour. 
Cox and Taylor12/ analyzed the factors that should be considered 
by those who are advocating the establishnent or expans ion of slaughter-
ing plants. They studied the feasibility of expanding e::dsting 
slaughtering plants and organizing new ones in the state of North 
Dakota. Labor and capital requirements were estimated for various sizes 
of plants. 
11/ 
- David L. Langemeier, "The Optimum Number, Size and Location 
of Beef Slaughtering Plants in Eastern Nebraskau (Unpublished Master's 
Thesis, University of Nebraska, 1965). 
lZ/ 1 UF .b · 1 · f c t .  1 
. 
- Rex W. Co:{ and Fred R. Tay or,. easi i ity o oopera ive y 
Owned Slaughtering Plants�" Departr.£nt of Agricultural_ Econo:nics, 
North Dakota S tate University, Agricultural Economics Repo�t lio. 39> 
Fargo, January 1965. 
8 
J ohn H .  Huiel J /  s tudied the nu.ab e r , s i ze and lo ca t i on o f  b e e f  
s la1 1 gh ter plan t s  i n  Michi gan . A main obj ec tive was to es t imate the 
numb er , size and l o ca t i on qf plants wh ich would minimize th e t o tal co s t  
o f  ca t t le as s emb ly , in-plant p ro ces s in g ,  and me a t  d i s tribution for 
proj ec ted 198 0  cat tle p ro duc tion and b ee f  cons umption .. Ave rage t o tal 
cost per head from thi s s tudy ranged from $11 . 34 in the 20 head pe r 
hour plant down t o  $ 8 . 85 per head f o r  the 1 2 0  head per hour plan t .  
1 3 / 
- John � L . Huie , uNumb er , S ize and Lo cation of  Bee f Slaughter 
Plants in Mic higan , " Dep artment o f  Agricultural Econmrd.cs , Hichigan 
S ta t e  Unive r s i ty �  Agricultura l E conomic s Rep o r t  No & 1 6 1 , Eas t Lans ing , 
April 1 9 7 0 .,  
C HAPTER I I  
THE :OEEF PACKIHG INDUSTRY 
Couroe _ c ial cat t le s laughte r in the United States . ha s nearly 
doubled since 1 9 5 0 , increa s ing f rom 18 . 6  million h ead in that yea r to 
35 . 9  mil l ion head in 1 971 . 141 south Dako ta ' s share o f  cornnerc ial 
ca t tl� slaughter inc reased f rom 1 . 2  percent in 1 95 0  to 1 . 7 percen t in 
1 9 6 0  and 1. 9 percent in 197 0 .  Slaughte r  in the s tate dropped 24 
percen t in 1 9 7 1  primarily b ecau�e of an employee s trike . This r e duce d 
Sou th Dako ta ' s share o f  the nation ' s commercial bee f  slaughte r t o  
1 . 2 p ercen t .  Fi gure 8 shows the increas e in b ee f  · slaughter 
in Sou th Dak o ta during the past twenty years in relation t o  s laugh ter 
growth for the nat i on . C a t t le s la ughter in the s ta te reached an all 
15 / time high in 1 9 6 7  wh en 7 2 9 , 5 00 head were slaughtered .- During th e 
nex t three years the s t ate e;i:perienced small dec reas e s  b e fo re the 
large d rop in 1 97 1 . 
14 / south Dakota C rop and Livestock Reporting Sarvice , South 
Dako ta Agriculturer 1 956 , p .  6 9 ,  and South Dakota Agriculture , 1971 , 
p .  46 , Sioux Fall � ,  S outh Dako ta . 
lS /South Dako ta Crop and Lives toc k Reporting Service , South 
Dako ta A3ricul ture , 1 97 1 ,  Sioux Falls , South Dako ta , p .  4 6 . 
9 
LOCATHHAI. C1L\NGES IN THE HEAT PACKING IHDUSTRY 
L ..: ve s toc.k slaughter has had thr ee distinct centers in this 
coun try . The ind us t ry b e gan in the populated areas o f  the Eas t and 
the n moved to th e lar ge t erminal marke t s » located mainly in th e 
Hidwe s t . In recent y ears the indus try has shif ted to the fed b ee f  
p roduc t ion areas . New and imp roved technolo gy t o ge the r with a need 
to increase e f f ic iency caused th ese location change s .  Ref rige rated 
lG 
rai lroad cars and trucks made i t  po ss ibie to sh ip meat long di s t ances 
to the demand c en t ers . Transpo r t a tion ra t e  changes have made it  mo re 
economica l to sh i p  c arcass es and c u t s  o f  b ee f  than live animal s .  
Na tional trends in c ommercial cat tle s laughter show a movement 
tow-ar<l 
_
the maj o r  cat tle produc ing area s .  As a re sul t  o f  this t re nd 
s t a te and re gional s l augh t er volumes are likely to b e  dependent on 
local prod uc tion o f  cat t le fo r slaughter . South Dako ta experienced 
a dec l ine in the numbe rs o f  ca t tle on feed from 196 9-1 97 1  which wo uld 
explain in part th e d ecline in slaugh t e r  volume d uring the s e  same 
. ' 
year s .  
The numbers o f  cattle slaughtered in various re gions o f  the 
country show a lCl;rge dif ference in regional. slaughter growth . These 
changes reflect the decentralizat ion of b eef slaughtering toward the 
produc t ion areas . Regional growth in c a t t le slaugh ter coincide s w ith 
regional inc reases in cattle feeding . Table 1 shows the numb er and 
percentage o f  t o t al c at tle s laughtered by re gion for s elec ted years . 
Growth in cat t le slaughter s ince 1 9 60 has b een the greates t in the 
Nort hern Plains , Hi gh P lains , and in Colorado and Arizona . 
l ':i l.; l c 1 .  ) J 1 1 1 .1li c r  ::m d P c n.: e n t: .:i r;c o f  'l' o ta l  C<l t t lc SLrn�-:i.h t c rc J  b y  ;�e g i o n  c:rn cl ! > e J. c c t c <l  S t o. t c. s , 
E1 5 0 , l % 0  and 1: ) 7 1  i1 !ld F c rc c n  t :i r, c  Cb;in ge: , 1 9 5 0-1 97 1 n n d  1 %0-1 97 1 .  
----=--- --- - -_- _--.::::::::.-=._--_-::-:::.-::.:::::.: ..:..-:: -;-_-_··-:--- -· ----:;-- - - - · ========-:==:::..::::::::=:::=::::::::=.:::= 
r. e n ·; 0 ·1'!:../ "' {) � � l :\ ;;,li e r  S li1 \ 1 P-h t c  n-.. c l  J\:; J) c -r c e n t :, r e o f  To t n l  Pc r c c n t .1 1.c Ch::m r.l.! 
-E i :J-u-1.-01;-u --1 � 7 1 T:J�;o ·-----:t:;-6(-) -·:Gif 19 '.�0-19n . 1 9 0"0.:·JC J  7 1  -·-- · =-- uw7.;";_;,:rnJ h e e1 J --- -------p crcc.n t-------- - -- -- - - p c :r c cn t - -- - - ----
l io r thea ::; t  l U G O  2 07 2  15 7 8  1 0  8 It - 15 - 2 1.; 
L:1kc� S t �� tc s 2 !f 0 !i 3 12. .. 0 3 Md 1 3  12 10 + Ld + 1 0  
C o r n  Li c.J. t 5 3 ) 0  6�Glt 8 3 35 30  2 7  23 + 5 6  + 21 
Sou th -�:<. � t c r :1 16 8 3  2 5 5 7  2G 83  9 10 8 + 6 0  + 5 
l i o r t : � .2 '!'."n P l ;i in s  2Li 9 8 3 7  3 9  "f /1 7 5  ll� 15 . 2 1  +1 9 9  +10 0 
Hi;-;!1 rl�!.ins l. 2 8 lt 1 9 0 2  4527 7 8 13 +?.5 3 +1 33 
l lo u n t�in 1 9 2  3 6 3  5 1 8  1 l 1 +1 70 + 4 3  
C o  I. or.ado 11 90 1 011 6 2Jll '} •• J /1 6 +3 7 2  +1 2 1  
/\. !: i z cina r )  1 6 1  5 2 1  1 1 l +'.5 9 �  · +2 2 11 
1'<.: c. i f "i c: l �c r t lm s: s t:  5 8 J 9 0 .J  1 3 JG J '• '· +1 2 9 + /; 8 
C;11iforni:l 1 11 8 2  2 .'1 7 6  2 35 /i (\ 1 0  n + 9 3  + 1 5  u <.) -
1, �) s t: <1 t e. :) 1 7  00 1 ') r· '} ') 1-•• ;J ... _ J  J 5 5 85 10 0 100 1 0 0  -1 9 9  + L� l 
: )ou i: c c. : 1 -. Livcc s :.: o c.l �  nricl �1 0. ;i t S t<. • t h t ic D , 1 1  Ur iD1\ ,  S t a t i s tical Re p o r t inr; �) crvi cc , 1. 9. 5 0 r;,1d 1960 ; 
1 1 L:i.vc.:; t. oc1�  S l .1u gh t:C?. r. , 1 1  U S D A , S t :i t i s  t i. c � l  Rcp G r t i n p,  S c rv.lc c , 1 97 1 .:.  
1 I ·-' �; ; :a tc! s in c l ude d in re: )"'Jonr� <l 1:L� :rn £ o 1 Lws : 1fo r th eas t - J.lew 1 :ni:;L:md , N .  Y .  , ?� . J .  , Pzi . , Del . > Mc.l . ; 
. LtL(! : ; c .:H'. C: :J - Hi ch , , \-I. is . , l U  .. n n . ;  C o rn. H e l t ·- Oh i o , Ind . ,  Il l . , I .:i . ,  t l o . ; S o u th e a s t e rn - V:J. . , 
i i . V"J. . , H . C , , S . C < > G,1 . ,  Fla . , Ky . ,  T en n . , A l a i ) Hi s s . , Ark • •  L<t . ;  Ho r th c n, l' l t:.in.s - ! 1 . D . , i S . D . , 
t ieL . ,  l �•n• , ;  1 li '.�h P b  i n �> - Tc :-: . , Ol �l:t . ,  N . a . ; Houn: nin - Mon t:.. , Hyo , , U t <lh , !·;cv . ; P a c i f i c  
i fot thwc n t  - U a:.;ll . , O re . ·' Ida . 
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illHTIER OF SLAUGHT ER PLANT S 
The nurib er o f  co nmer cial slaugh tering plan t s  has b een decl ining 
rapid ly during the pas t few years . In spi t e  o f  t h i s  decline in t o t al 
p lant nunbers , the numb er o f  federally ins pec ted plan t s  has shown . a 
sharp increase (Table 2) . The pro por tion of c a t tle slaughtered unde r 
f ederal inspection has ris en to 88 percent of the nat ion ' s  comme rc ial 
16 / 
c a t tle slaughter .� The Wholesome Mea t  Act of 1968 , which cove rs a 
wide var ie ty of other items , . requ ire s  that virtually all meat entering 
c ommerc ial trade chan el s be ins pected . A federal- s t ate coo p e ra t ive 
ar rangement was provided fo r b y  the Ac t under which s tates could 
obtain financial as s istance as well as technical as sis tance to improve 
their _ progra�s . S ta t e s  were required to have inspec tion p ro grams in 
opera tion b y  the end o f  1 969 tha t were at leas t equivalent to th e 
f etleral pro gram o r  else the federal government would as sunie th e 
inspec tion re spon s ib il i ty f o r  all o f  that s tate ' s plants . Unde r  this 
law all s laugh t erin g  o perations mu s t  meet requirements tha t a re at 
l eas t equal to fede ral inspec t ion requirements . Thus , many lar ge 
non-f ederally ins pect ed plants were promp ted to s eek federal ins pe c tion $ 
A lar ge numb e r  o f  small firms have discontinued operat ion rather th an 
incur the expen� e o f  mee ting the mo �e stringent inspec t ion requirements . 
As o f  Harch 1 ,  1972 there were 121 l icensed. s laughter plants in 
1 7 /  
Sou th Dako t a . - Eight o f  the s e  p lant s  were federall.y inspected , 
!?_/United S tates D ep a r tm en t  o f  Agric ul ture , Statis t ic al  Repo r t ing 
S ervice , L ives t o e�·  Sl augh ter 1 97 1 ,  Wash ington , D .  C . , P •  35 . 
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Table 2 .  Number o f  F ederal ly and Non-federally Inspec ted Live s tock 
S laush t ering P l ants and Perc en t age Change b y  Regions and 
S �le c t e d  S tates , 1967 and 1 9 7 2 .  
Regio�/ 
Northeast 
Lake S tates 
Cor n D el t  
Sou theast ern 
Nor thern Plains 
High Pla ins 
Mounta in  
Color ado 
Arizona 
Pac ific Northwes t 
C a lif o r nia 
48 S tates 
Federally Inspec ted 
Change 
19 6 7  1 97 2  67-7 2 
number number percent 
88 100 + 14 
41 102 +149 
-
1 32 166" + 2 6  
7 2  15 1 +110 
65 181 +17 8  
5 6  104 + 8 6  
14 38 +1 7 1  
1 9  2 3  + 2 1  
1 5 +4 00 
3 3  4 5  + 3 6  
6 3  68  + 8 
5 84 98 3 + 6 8  
Non-federally Inspec t ed­
Change 
1 9 6 7  1 97 ? 6 7 -7 2 
number number percent 
15 66 6 7 4  - 5 7  
1065 6 3 8  
2 1 9 2  1 3 21 - 4 0 
1 7 94 1141 3 6  
7 8 3  45 6 - 4 2 
1 08 6  5 95 - 45 
161 9 5  - 41 
86 6 1  - 2 9 
l�l 2 6  - 3 7  
188 13 0 - 3 1 
4 3  14 - 6 7 
9 0 05 5 15 1  
Sourc e : Live s t o ck S laughter , U SDA , S ta t i s tical Rep or t ing S ervice ? 
1 9  7 1 , p •. 3 5 , and 1 96 8 , p • 3 5 • 
S ta tes included in regi ons listed in p revious t abl e .  
2 7 9 5 2 7  
inc lud ing s ix plants which s l aughte red cat t le . Thes e s ix plan ts 
slaughte red an es t imated 8 6  p e r c ent o f  the total commerc ial b ee f  
s laugh t e r  i n  the s tate . The maj o r i ty o f  the 113 plants uncle r s tate 
in spe c t ion had a volume o f  l e ss than 3 00 , 00 0  p ound s o f  live we i gh t  
14 
annua lly . }lany o f  the s e  p l ant s a re local ope rations s pe c ia l i z ing in 
cu s tom slaugh t erin g  o r  s laughtering for a local retail ·groc e ry . The 
number o f  federally ins pec t ed slaughter p lan ts in t h e  s ta t e  h a s  b een 
rela tively cons t ant in r ecent years t o tall ing either eight or �..ine 
plants as of March 1 in the yea rs 1967 through 1 97 2 .  The numb er o f  
sta te in sp ec t ed plants averaged 14 9 for the years 1 9 6 7 ihrough . 19 7 0 . 
18/ The t o t a l  d r o p p e d  sharply to 113 i n  1 97 1  and h eld cons tant in 197 2 .- · 
CONC ENTRATION AND S PE C IALIZAT I ON IN MEAT PACKING 
The large na tional meat packers have lost a s i gni f icant share o f  
the marke t s ince 1 92 0 .  The r e gional packers showed lar ge gains during 
the firs t par t of this pe riod but are now losing part of their s hare 
t o  a growing numb er o f  relatively small firms . Much o f  th e recen t  
increase in slaughte r has b een taken b y  these relative ly small · f irms . 
Concen tration o f  fede rally inspected and to tal commercial s laughter 
i n  the hands o f  the la rge s t  f i r ms  has de creased sharply iti .the pas t 
twen ty years . 
Hor i z ontal specializ ation or the degree to which plant s  s pecial-
iz e in the slaughtering o f  a s ingle s pecie o f  live stock, has b een 
lS /United S t ate s D epar tmen t o f  Agricul ture , Sta tis t ical Rep ort­
ing Service , Lives t ock S laughter 1968 , p .  35 ,  and Live s tock Slaugh ter 
�, p .  35 , �ash ing ton , D .  c .  
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inc rea sing in mos t  r e gions o f  the nation & Federally ins pec ted 
s lau ght er pl ants wh ich slau ghter o nly one spec ie have increased f rom 
16 p ercent in 1 95 0  to 34 p e rcent in 1 9 6 2  and 52 p ercent in 1 9 69 . 
Federally ins p e c ted p l an t s  s laughte ring only c a t tle and calves 
numbered 268 o ut o f  7 2 5  to tal plants in 1 9 6 9  o r  3 7  percent . 19 1  Four 
o f  the six federally inspected plant s in S outh Dako ta that sla u gh t e r  
ca ttle do no t slaught er any o ther spec ie . 
Add i t ional reasons which have b een g iven for the decen tral ization 
and inc �ea sed specializat ion in the me at packing indus try include : 
(1) less rel iance on rail t ransporta t ion ; ( 2 )  wide us e of fede ral 
grade s tandard s which ha s p ermi t ted new f irms to comp e t e  with o lde r ,  
established firms ; and {3 ) local d evelopment groups have att rac ted 
industry by o f ferin g  special conc e s s ions . 
HAGES IN THE HEAT PACKilW INDUSTRY 
Wage s paid by meat packe r s  vary somewha t acro s s  the c ountry . 
In Ju1 uary 1969 the Bureau o f  Labor S tat is tics comp iled an indus try 
f h • d . d 20/ wage survey or t e meat p ro ucts in us try .--- Table 3 give s hourly 
earnings fo r the United S tate s  and the Middle Wes t  Re gion with regard 
to six charact er i s t ic s . F i gure s for the Middle Wes t Re gion are 
consid erably ab ove the nat ional average and in a few cases are h i gher 
than any other re gion . These wage f i gures woul d s eem to indicate a 
19/United S tates D epartmen t  of Agricul ture , Sta t i s t ical 
Repor ting S ervice ,  Numb er o f  Lives to ck Slaugh ter Plants , !arch 1 ,  1 9 7 0 , 
Washington,  D . c . , pp . 1-2 . 
ZO/United S tates D epar tnent o f  Labor , Bureau o f  Labor S ta t i s t ic s , 
" Ind u T T  , • D c 197 0 u st ry Wage Su-rvey--Heat Products , �, a s n ington , • • ,  • 
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Tabl e 3 .  Ave r age Hou rly Earnings in the H0at Pa ckin g Indus t ry b y  
S ele c t ed Charac t e r i s tics , 1 9 6 9 . 
I tem United S ta t e s  �.fidd le i les t 
All produc tion workers 
Hen 
Women 
Typ e of company 
Mul t i-plan t  
S ingle-p l an t  
Fed eral inspec t ion s ta tus 
Fed erally ins pec ted 
No t federal ly inspec ted 
S i ze of communi ty 
Metropo l i t an areas 
Nonmetropolitan areas 
S iz e  of e s t abl ishment 
20-4 99 workers 
500 wo rker s or mo re 
Labor-management contrac ts 
Establ ishment s  with -· 
Numbe� 
o f  
Uo rkers 
128 , 6 45 
1 1 3 , 0 6 1  
15 , 5 8 4  
7 6 ., 18 1  
5 2  , 4 6l� 
111 , 64 9  
16 , 9 9 6  
9 3 , 634 
35 , 011 
6 7 , 2 91 
Maj o ri ty o f  workers covered 1 08 , 15 9  
Minority o f  workers covered 20 , 48 6  
Ave ra ge Number 
hourly o f  
Earnings Wo rkers 
$ 3 . 3 0  
Ave rage 
hourly 
Earnings 
·3 . 34 . 4 3 , 0 2 3 " ' 3 . 76 
2 . 9 6  
3 . 59 
2 . 86 
3 . 45 
2 . 2 9 
3 . 3 9  
3 . 05 
2 . 8 9  
3 . 74 
3 . 51 
2 . 17 
5 , 423 3 . 69 
40·, 485  3 � 83 
7 , 9 6 1  3 . 11 
4 7 , 4 6 8  3 . 7 9  
3 3 , 8 06 3 . 7 3 
11� , 640 3 . 82 
12 , 12 2  3 . 17 
3 6 , 324 3 .. 95 
3 . 83 
2 . 84 
Sour c e :  Unit e d  S tat e s  D epar tment o f  Labor , Bureau of Lab or S tat i s tics , 
"I ndus try Wa ge Survey - Mea t Produc ts � January 19 69 it n  p .. 8 .. 
Not e :  Dashe.:; indicate no data reported o r  d a ta that d o  not meet 
pub l ic a t io n  cri t eria . 
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<l i sad mnt a ge in locating slaughtering plan ts in t he . Middle H es t .  Th i s  
wage di sadvantage , however ,  i s  o ffse t  by o ther f ac tors , such a s  tran s ­
por � t ion economies , which a re influencit.}g t h e  locational changes that 
are taking place . 
CHAPTER I I I  
THE SOUTH D.1.\KOTA BEEF INDUSTRY 
R ec eip ts from the sa le o f  cat t l e  and c·alve s  in the U.  S .  in 
1 97 1  to taled nea rly 15 b i l lion do llars , up nin e  percent f rom a year 
ear lier . 21/  Cattle and cal f  sales cons t itute more than hal f  o f  the 
. to ta l  c a sh r e c e ip ts f rom farm marke t ings in South Dakota . C rop and 
l ivestock sales f rom farms to taled $1 . 04 b i ll ion in 1 97 0  o·f which 
22/ $ . 5 3 bil l ion was cattle and c a l f  sales .� 
The total live weight p roduct ion o f  mea t animals in the . Uni ted 
Sta tes s e t  a reco rd h igh in 1 97 1 .  C a t tle and cal f p roduc tion wa s  a 
record 40 . 6  b illion . pounds , a three percent increase over 197 0. South 
Dako ta ranked · ·sixth among the s tates in the number of b ee f  cows and 11 h 
23/ 
in the
.
numb er o f  ca t t le on f eed as o f  January 1 ,  1972 .--- The b eef 
cow herd in the s t ate has been growin g steadily during the pas t decade 
r aching 1 , 82 9 , 000 head on January 1 ,  1 97 2 . 2l�/ South Dako ta ' s 
21 /Uni t d S t ates D epartment o f  Agriculture , S ta ti s ti c al 
Repor ting Servi c e , Mea..t Animals 197 0-197 1,  Washingt on , D .  c . , p .  3 . 
22 /  - S o u th Dako ta Cro p and Livestock Rep or ting Service , Sou th 
Dako ta �gricul ture 1 9 71 9 Sioux Falls , South Dakota ,  p .  55 . 
ZJ/ I' . d  � 8 -- 0 1. . , - p  • ...I 
24/ - Ibid . 
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pr od uc tion o f  c a t t le nnd c alves wa s 1 . 3 1 b il l ion p o unds in 1 9 7 1 as 
. 25 /  · comp ared with L 7 7  b illion p o unds a y ea r  earlier .-
Ci rr11: rnvmr:o�IE S 
C a t t le nunb ers on f a rms move in cycles a s  deraon s t rate d in 
Figure 1 ·wh ich shows cat tle numb ers fo r the Uni ted S tates and South 
Dako ta from 1 9 3 8-197 2 . Thi s p eriod contains thre e com.ple te cyc le s and 
a four th b e ginn i n g  in 1 9 6 9 .  The thi rd cyc le b eginning i n  1 9 5 8 a:a d 
-
end ing in 1969  _was unusual as i t  d id no t show a d e c l ine t oward · .the 
end o f  the cycle . Th is may b e  a t t ribu ted t o  the large in c reas e in the 
<l eman<l fo r b ee f  durin g the la te 1 9 6 0 ' s .  The comp l ete cycles shown 
in Figure l l a s ted 11 , 9 ,  and 11 years , respec tively . The downswings 
in the· cyc les have b ec ome sho r te r ,  and in the l as t cycle the downsr,.,Jing 
wa s v i r tually none-:ds tent .. 
Figu re 1 a l s o  i llustrates the growth in c at t le inven t o ri e s  in 
Sou t h  Dako ta and in the Uni t e d  S t a t es s ince 1 93 3 .  Du rin g this period 
ca t t l e  numb ers have fluct ua ted but have maintained a general. upward 
t rend . The ra t e  o f  growth ha s b een g reater for S outh Dako ta th an for 
the Uni ted S ta t e s  • .  I n  1 93 8  S outh Dako ta accoun ted for about 2 . 3 
p erc e nt o f  the nation ' s cat tle inven t ory .. Thi s  fi gure ro s e  to 3 . 9  
percent on January 1 ,  1 972 . 
ZS /U�DA . 5 7  , op . c i t � , pp . - • 
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I 'i g u r e  1 .  A l l  C.:i t t l c  on f.::.rms :i.n S o u t h  D;.iko t .:i  and in t h� Un i t ed S t: a t c s , 1 9 3 8 -1 9 7 2 . 
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S o u r c e : South D.:iko ta Crop nnd Live n t o ck Rep o r ting S c rv i c e 1 South D Jko t n Agricul ture 1 9 7 1 ,  and e a r l ier i s s ue c . 
/ •..) 
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The conpo s i t i on o f  S o u th D akota ' s cat tle invento ry in 1 9 7 0  and 
1 9 7 2  i ,� shown :in Tab le Lt. The f i gu res show lar ge increas e s  in b e e f  
cows and he i f ers tha t  have c alved , and b e e f rep lacement heifers . 
The se · c a tego ri e s  represen t  po tent ial pro ducers o f  b ee f  animal s ·and 
ar e impor tant ind ic a t o rs o f  futu re b ee f  p roduction in the s ta t e . 
Hilk cow inven tories have b een decl ining in recent years and now 
constitute les s than f ive percent o f  the to tal ca t t l e invento ry in the 
s t a te .  
Beef cows are widely dispers ed throughou t the s tate . The 
popula tion i s  generally mo re dense in th e eas tern hal f o·f the s ta t e  
due t o  the h i gher carrying c apac i ty o f  th e  pas ture land . All ca t tle 
inven t ories are shown in Table 5 by Crop and Live s tock Rep orting 
D is t ric t s . All are as have shown sub s t ant ial increases in ca t tle 
numbers over the pas t 10 y ears . But the Eas t Cent ral and South eas t 
Dis tric ts ,  wh ich had the lar ge s t  numbers o f  cat tle in 1 9 6 7 , showed 
vir tually no grow th in numbers over the p a s t  f ive y ears . This would 
ind ica te a change in the rela t ive impo r t ance of b eef p roducin g  .areas 
in Sou th D ako ta.  
Ca tt l e  numb ers should be cons id ered i n  l i gh t  o f  the phas e of 
the ca ttle cycle . Cyc l e s  in Sou th �akota c a t t l e  nuwb ers have b een 
similar to tho s e  for the nat io n .  S tat e numbe r s ,  however , have shown 
grea ter relat ive increases during the c yclical up trends , p art icularly 
toward the end of the up t rend . This would indicate that South Dako ta 
may se.e sub s t antial increases in cat tle numb ers in the next thre e to 
five year s as the nation is in the th ird y e ar of a cyc l ical up t rend . 
2 2  
Table 4 v  Co�p o s ition o f  S o u th D ako ta ' s  C a t t l e  and Cal f Inve ntory > 
January 1,  1 97 0  and 197 2 .  
No . o f  
head . 
1 9 7 0  
Percent 
of t o tal 
( thousand ) 
Milk cows and heifers 
tha t have calved 186 4 . 2  
Milk cow replacement 
heif er s  500 lbs . +  49 1 . 1  
n ee f  c ows and h ? i fers 
tha t have calved 1 685 38 . 2  
Beef cow replacement 
heif er s 5 00  lb s . + 2 3 8  5 . 4  
O ther heifers and 
s t e e r s  5 00 lb s . + 665 15 . 1  
Bull s ·500 lbs . +  9 5  2 . 2  
S teers , hei fers and 
bull s  under 5 00 lb s .  1492 3 3 . 8  
To tal all cat tle 4410 100 . 0  
No . o f  
head 
1 9 7 2  
( thousand) 
17 4 
45 
18 29 
291 
55 9 
1 00 
1545 
454 3  
1 9 7 2  as 
P ercent a pe rcen t 
o f  to tal o f  1 9 70 
3 ,. 8  93 . 5  . 
1 . 0  9 l . 8 
4 0 . 3  108 . 5  
6 · '� 1 2 2 . 3 
12 . 3  8 4 . l  
2 . 2 105 � 3  
34 . 0 1 03 .. 6 
1 00 . 0  1 03 . 0  
Sour c e : South Dako ta Crop and Live s t o ck Reporting Servic e , South. Dako ta 
Agricul _ure 1 97 1 ,  p . 3 9 . 
Tab l e  5 .  Al l Ca t t le I nv en t o ri e s  by C r op and L iv e s t o ck Repo rt in g  
D i s tric ts  fo r S elec t ed Years . 
Numb er o f  Head P e rcen t Pe rcent 
Change · change 
D i s t r i c t  1 9 6 2  1 9 67 1 97 2  1 9 62-·7 2 1 9 67-7 2 
� - - - - tho us and- � - - -
1 .. Nor thwes t  2 8 2  3 7 6 3 7 5  +3 3 0 
2 .  Nor th C en t ral 4 1 2  5 7 0  6 3 1  ·+s3 +11 
3 . Nor thea s t  3 7 7  4 9 0 5D7 +34 + 3 
4 . West Cent ral 2 7 6  3 4 9 3 7 1  +34 + 6 
5 .  Cen tral 4 7 9  5 96 6 6 1  +3 8 +11 
6 .  Eas t  Central 55 0 6 7 9  6 8 6  +25 + 1 
7 .  Sou thwes t  1 6 2 19 6 2 28 +4 1  +16 
8 .  Sou th C en t ral 415 4 4 1  4 64 +12 + 5 
9 .  S ou th eas t 5 4 0  626 6 2 0  +15 1 
S t a t e  3 4 93 4 3 2 3  4 5 4 3  +3 0 + 5 
2 3  
Source : South Dako ta Crop and Lives tock Report ing Se rvice , S ou th Dako t a  
�gri cul ture 1�66 , p .  6 9 ,  1 9 67 , p . '•l , and 1 97 1 , p . 4 0 .  
Ci TILE FEED illG 
South Dako ta ran�ed 11th among the s tates in c a ttle on fe ed 
as of January 1 ,  1 97 2 .  Ca tt le f eedin g  has no t increa sed as f as t in 
24 
tha sta t e  as it has for the nat ion as a whole , e spec ially <luring the 
pa s t  four y e a rs . Ca t tle fe eding and f ed c a t tle marke ted reached 
peaks in 1 9 6 8  with 4 06 , 00 0  h ead on f e ed January 1 ,  1968 and 65 6 , 0 00 h e ad 
26/ 
o f  f ed ca t tle ma rke ted during that year .-- The decline in cattle 
fe ed ing s ince 1 9 68 was revers ed in 1 97 1 . - Figure 2 shows cat tle ·and 
calves on feed in S o u th Dako ta and the Uni ted S ta t es fro� 1953 to 
19 72 . 
Calves in the we s t ern range area are for the mos t  part sh ipped 
out-o f-s t a te or to th e eas tern part o f  the s t a t e  to be fe<l . The 
Sou thea s t e rn an<l Eas t C entral areas o f  th e s tate have t rad it i onally 
been the maj or cat tle f eeding areas in South Dako ta . In re c en t  years , 
ho wever , the s e  ar.eas have experienced a d ecrea s e  in numbers o f  cat tle 
on f eed . Ca ttle feed in g  has increa s ed in the No r t heas t ,  Ho rth Central , 
C en tral and Southwes t D i s t r i c t s . 
C a t tle feedin g  in some o f  the l e adin g s tates has followed a 
· tr end toward larger f ee d lo ts . The large feedlo ts are produc ing a 
larg er percenta ge o f  the fed cat t le . marketed . South Dako ta has no t 
as ye t followed thi s  t rend to any g reat d e gree , al though s ome increa s e  
p . 4 6 .• 
2 6 / sou th D ako t a  Crop and Live s tock Rep o r t in g  Service ,  op . c it . , 
Fi g u r e  2 .  Ca t t .l e  and Calves o n  FecJ , Janu.:iry l ,_  in Sou th Da l�o ta an <l t he Uni ted S t n te� , 19 53-19 7 2 .  
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i n  size i s  evident .  Tab le 6 shows cat tle feedlo t stati stics f o r  South 
Dako t a  for 1 9 6 9  and 1 97 1 .  I n  1 9 7 1  feedlo ts  with a capac i ty o f  over 
1 , 00 0  head mark e t ed 5 8 perc�nt of the fed cat tle in the Uni t ed S t ates 
a s  compared to  20 . 4  percent for S outh Dako ta . Larger fe edlots tend 
to b .e  l e ss s eas onal as mo re emphas is i s placed on keep in g the lo ts 
full throu ghou t the y ea r .  The numb ers o f  cat t le o n  feed t end t o  b e  
largest  o n  January 1 with a significant d rop shown for the third and 
four th quar t e r  _ inventory date s .  Ca ttle on feed Oc tob er 1 in so·uth 
Dako ta ha s shown a sub s tantial increas e during the las t ten years � 
This wo uld ind ica te a trend toward mo re in tens ive , year-ro und , · us e 
of tha s tate ' s feedin g  facil i t ies . Tab le 21 shows the numb e r  
and se·asonal di s t ribu ti on o f  cat tle o n  feed in South Dakota and 
Figure 9 shows fed cattle marketed by quarter in South Dakota .  
Tabl e 6 .  Size o f  Feedlo ts and Percentage o f  Fed C at t le Market ed in 
South Dako ta , 1 9 6 9  and 1 971 . 
19 69 1971 
Ld ts  Cattle Mkted Lots Cat tle 
Fe dlo t Capac ity --% o f  , ooo % o f  --% o f  . oo o  
Mk ted 
% o f  
No . total head to tal No . to tal head · to tal 
Under 1 � 000 head 9 346 9 9 o 4  45 9 83 .3 9 01r 9 9 9 . 4  475 7 9 . 6  
1 , 000-1 ) 99 9  head 37  . 4 3 7  6 . 7 33 . l�  46 7 . 7  
2 , 000-3 , 99 9  head 12 . 1  2 5  4 . 5  1 3  . 1  28 4 . 7 
Over 4 , 000 head 5 . 1  30 5 . 5 5 . 1  48  s ... o 
9 4 0 0  100 . 0  551 1 00 . 0 9100 100 . 0  5 5 2  · 1 00 . 0  
Source : United S tates D epartmen t  o f  Agricul ture , S tatis tical Repo r t ing 
S ervice ,  Live s t o ck and Neat Stati s tics . 
CATT LE � iARl:E'.i: I! JG 
Auc t ions h ave b een the fas t es t growing me t hod o f  marke t in g  
live s t o c k  in South Dak o t a .  Tab le 7 i l lu s t ra t e -=>  the growth in auc t i on 
marke t bus ine s s , wh ich has primarily b een a t  the expens e o f  the public 
s t o ckya r d s . The inc rease in auc t ion marke t s ale s ha s been due mainly 
to ;:Jn increase in feeder c a l f  vo lume . 
Table 7 .  P ercentage o f  a l l  S outh Dako ta Ca t t le and Calve s Sol<l by 
Ind i c a t e d  Harke t in g  Ou t let , 1 95 7 , 1 9 6 4 , 1 9 7 0 .  
Year 
Mar ke t in5 Out le t 1 95 7  1 9 64 1 97 0  
------------pe r cent ------..:..--
D ir ect to  Packe rs 6 11 12 
Pub l ic· S to c kyards 3 3  2 9  12 
Auc tion Marke ts 34 48 64 
F�rm to Farm and o the r 22 12 12 
Sources : S outh Dako ta C r op and Live s tock Repo r t in g  Service , Sou t h  
D ako ta Agricul ture 1 9 6 5 , p .  4 5 ; U SD A ,  Pa ckers and S t o c kya rds 
Res ume , Nov mb er 9 ,  1 97 1 ; Annual Repo r t  fo r S ioux Fal l s 
S t ockyard;::, Company ,  D ecemb e r  3 1 , 1 9 7 1 ; Sou t h  Dako t a  L ive­
stock Sanitary Bo ard Report , fiscal year 1 9 7 0-7 1 .  
F i gures s_howing packe r pu rchas es o f  slaugh ter c a t tle f rom 
d i f f erent ma rke t outlets are qui t e  d i f fe rent from the above f i gure s .  
The packer s rely mainly o n  direct marke tings and country de ale rs to 
f i ll their denand fo r c at t le . Th is i s  es pecially true wi th re gard 
to feci c a t t le as 7 1  pe rcent o f  the S outh Dako ta packer purchas e s  o f  
2 7 
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st ee r s  and l :eif�rs were from direc t s.t:i.le s o r  through coun t ry  _ dealers .. 
T erninal msrke ts ranked s econd in importance and we re the source o f  
22  percen t o f  to tal slaught er purchase s ,  abou t twice the to t al o f  
auc t ion market s . Tab le 8 shows the s ourc e s o f  Uni ted States and 
Sou th Dako ta packer purchases o f  cattle and calve s .  
BEEF CONSmrPT IOfl 
Annual consumption o f  red mea t  per capita ro s e  from about 1 2 5  
pound s in the 1 93 0 ' s  t o  192 pound s in 1 97 1 .  The t rends i n  pork and 
lamb and mut ton consump t i on remained fairly steady while b eef and 
veal con sump tion ro s e  f rom about 60 pounds in the 1 93 0 ' s to 113 . 3  
pound s in 19 7 1 .  The increase in to tal oeat consumption re sul ted 
almo st en tire l y  from th is increase in b eef consumption . The t rend 
in mea t  consumpt; on per capita is shown in Figure 3 .  
Table 8 .  Uni t ed S t at es an<l S o u th Dako ta Pa cker Purchas e s  o f  C at t l e  and Calve s ; Percent age s  o f  
To t al b y  Clas s o f  Live s t o c k  and l�rke t S o ur c e , 1 9 7 0 .  
Source S ou th D ako tJ:.I Uni ted S ta t e s  
S t ee r s  Cows S teers Cows 
and and All and and All 
He ifers Bulls Cat t le lleif e r s  Bulls Ca t t le Calves 
-------�-per cent--------- - - - - - -- - - - - - - - pe r cent - - - - - - - - - - - - - - -
, 
D ir ec t , Coun t ry 
Dealers , e t c  .. 7 1 . 0 l+ 4 .  8 66 . 7  7 2 . 8  33 . 4  65 . 3  
Terminal Markets 2Lt . 1  1 1 . 4  2 2 . 0 1 7 . 7  21 . 3  lS . l1r 
Auc tion Marke t s  4 . 9 4 3 0 8  11 . 3  9 . 5  45 . 2  16 . 4  
To tal 100 .. 0 1 00 . 0  1 00 . 0  1 00 . 0  1 00 . 0  100 . 0  
Number o f  Head (1 , 0 00 )  5 2 3  1 04 6 26 2 6 , 038 6 , 1 6 0  3 2 , 1 98 
Percent o f  All Cat tle 8 3  1 7  1 00 81 19 100 
Percent o f  Al l Ca t t le 
and Calve s 8 3  1 7  1 00 7 2 1 7  - -
S ource : USDA , Packe rs and S to ckya rd s  Resume , S t at i s t i c al. I ssue , Novemb er 2 9 ,  19 7 1 . 
1 /  . - V ery f ew calves are s laugh t e red in South Dako ta.  
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CHAPTER IV 
E ST IMATED SLAUGHTER COSTS 
This chap t e r  contains an analys i s  of the co s ts incur red in 
the o p era tion of s pec ialized b e e f  s laught ering plants . S ix mode l · 
beef slaugh t ering p l ants with ra ted outputs o f  2 0 ,  4 0 ,  6 0 ,  7 5 ,  9 0  and 
120 head per hour are cons idered . Physical input"".'"output re q ui remen t s  
used i n  this s tu dy were o b tained f rom a n  Oklahoma s t udy b y  Franzmann 
and Kuntz pub lished in 1 966 .ll.../ A Cali fo rnia study b y  Lo gan nnd 
28 / King is also use d as a s ource o f  data .� Bo th o f  the se s tudie s us e 
the engineering method to synthes iz e  the co s t s  o f  operating various 
s i z e s  o f  s p ecializ ed b eef slaught ering plan t s . 
Plants currently b eing cons truc ted utilize on-the-rail sys t ems 
of s laughtering in wh ich the carcass r emains suspende� f rom a rail 
during the en tire o p e ra t i on and is moved from one ope rat ing stat ion 
to a no ther by either gravity force o r  by a powered drive . The 
gravi ty system i s  us ed in cer t ain small plan ts bu t mo s t  plants over 
20 head per hour are equipped with continuous powered on- the-rail 
sys t ems . O ther smal l  plants may b e  equipped with intermittent on-the-
rail sys tems which c an b e  s topped a t  the operat ing s t a tions . 
2 7 / 
d 
r nE . f Si . - J ohn R .  Franzmann an n .  T .  I�untz ,  cononu.es o z e  in 
Sou thwestern B e e f  S laughter Plant s , "  D epartment o f  Agricultural 
Economic s ,  Okl ahoma S tat e Univers ity , Bulle tin B-64 8 ,  April 1966 . 
28/  · 0E . . f S,_ 1 - Samuel H .  Lo gan and Go rdon A. King , · cononue s o ._a e 
in Beef Slaughter Plants , "  Giannini Foundation Res . Rep . No . 26 0 ,  
B erkeley: Cali fo rnia Agricultural Experiment S tat ion , 1962 . 
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Lab or and inves ttrlent requiremen ts were based on s everal t ime 
and obse�va tional s tudies done on beef slaughtering ·plants . Plan ts 
wer e d e s.; gned to mee t the re gulations iss ued by the Meat Ins pection 
Divi s ion of the U ni t e d  S ta t e s  D epar tment o f  Agricul ture . The pl ant s · 
are op era ted p rimarily as kill and chill operat ions and do no t b reak 
down the carc a sses . Suppor ting operations are limited to h o t  o f fal 
wo rk-up and a small rendering fac il i t y . Each plant was as sumed to 
s ell all of its hid es green . The synthesiz ed plants cons i s t  o f . 
corral fac i l i t i es , a kill and d res sing area , chil l  and hold ing 
co oler s ,  an o ffal work-up area , an equipme nt clean-up are a , an 
employee dre s s in g  area , a r endering d epartment , o f fice spac e , and 
su f f ic ien t pa rking s pace fo r employees and visitors . 
The plan t s  are as sumed t o op era t e  at the rated numb er o f  head 
. p er hour £or seven and one-half hours per day , allowing 30 minu tes 
per day for b r eak s , and 252 d ays per year . Labo r  i s  paid on the 
bas i s  of 2 60 ei ght-ho u r  days . 
The co s t  est imate s  obtained in th i s  s tudy are intended to b e  
rep r e senta tive o f  curr ent condi tions i n  South Dakota .  Es timates 
are des igned to re flect p l ant cos ts through 1 97 2 .  Th e procedure s 
u sed in ob taining the c o s t  e st ima t e �  w ill b e  explained in the 
fo llowing di scus s ion .  Cost e s t imates are d ivided into the following 
ca tegor ie s :  ( l )  labor , ( 2 )  bu ilding s ,  corral s  and parking are a , 
(3 ) land , (4 ) equ ipment , ( 5 )  prope r ty  taxes , (6 )  u tilitie s , 
(7 ) miscellaneous s upplies and services ,  and (8 ) intere s t  on operating 
capital . 
LABOR 
Lab or co s t s  represent the l a rge s t  s ingle expense i t em fo r b ee f  
sl aughte r p l an t s , e .. ..  cluding t h e  c o s t  o f  live stock.  Thus � small 
chang e s  in the hourly wa ge rate have a s i gnific ant e f fec t on t o tal 
c o s t . Wage rat es and wage prnctices f o r  th is s tu dy were ob tained 
from a current union c ont rac t a greenen t . 2 9 / I n t e rviews with o the r 
f ed era l l y  ins pec ted b ee f  slaught ering plants that employ uni on labo r 
r evealed th a t  thr e e  have a bas e wage b e low t he $4 . 03 used in this 
s tudy . The b a s e  wage paid a t  e ach o f  the o ther four companie s ,  
tho u gh ,  fal l s  w ithin 10 p ercent o f  $ 4 . 03. One intervi ew at a non-
unio n ,  f ederally inspect ed . p lant revealed a wage rate cons id erably 
3 3  
b e low t h e  rat es found i n  t he union plant s . In January , 19 6 9 ,  the Bureau 
of Labo r S t a t i s t i c s  found the ave ra ge hourly earnings o f  workers in 
plan ts wi th l ab o r  contrac ts in the � 1idwes t  to b e  $ 3 . 8 3 .  
Lab o r  requi remen t s  were ad ap t e d  f rom the Oklahoma s tudy . Job 
de sc r i p t i ons from the union con trac t were appl ie d  to the s pe c i fi ca t ions 
l i sted in that s tudy . ' Annual c o s t s  f o r  e ach j ob were de ternined by 
assuming a t o tal o f 2030 hours paid per y ear . This was b ased on 
26 0 eight-hour d ays including e i ght paid holidays . ffnen one worker 
p erformed w.ore than o ne j ob he was always paid at the wa ge rat e of 
t he higher paying j ob .  
-�2/ s pencer Fo ods , Inc . , S io ux Fall s , South D akota plant and 
the �-ialgama ted Neat C u t ters and Dut cher ,. fo rh:len o f  lforth .Americ a ,  
AFL-CIO and Local 3 04 , S ep t enb er 7 ,  1 9 7 1  th rough D ecemb e r  6 ,  
197 4 . 
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S eve ral adj ustn .... nt.; we.re made in the requiremen ts fo r l ab o r  as 
p uuli shed by Franzmann and Kun t z . In formulat ing th e requiremen ts 
for s uppor ting lab or ,  Fr anzmann and Kun tz indic ated that as th e 
plant size increas ed the plants would do additional proces s ing o f  
the o ffal .. Becaus e o f  the larger volume it may b e  economi cally 
feasible for the l a r ger plants to hire more workers to do th is 
additional p·ro ces s ing . However , b ecause it would b e  d if ficult t o  
e s t ima te the additional plant income i t  was ass umed tha t  all pl�nts . 
would engage in only a minimal amoun t o f  o ffal pro c e s s i..�g an4 the 
ex tent o f  proces s ing would b e  the same in each s ize o f plant . .There­
fore , this study excludes the requirements for cold o ff al labor 
inc luded in the Oklahoma s tudy and allows for increas es in hot o ffal 
labor requirements app roximately proportional to increases in plant 
s i ze . ...n addit ion the requiremen ts· for yardmen are taken. f"rom .the . 
California study . Tables 24 and 25 show a complete b reakdown of the 
operations , lab or requirements and annual co s ts for union labor. Table · 
26 spec ifies the hourly wage rate assigned to each j ob description . In 
de termining to tal annual co s t  per worker , vacat ion pay and s ick leave 
are added to th e workers ' wages . To tal annual labor cost per worker at 
each ho urly wage rate is shown in Table 2 7 .  Va.ca tion and s ick leave b enefits 
inc rease with length o f  employment . Vacation benefits were estimated 
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to average !:".Jo \.re eks p a r  y0ar which , accord ing to the union contra c t , 
is the t ime allo t t ed employee s with f rom three t o  tei1 years o f  
s .. .-rvi ce . Vacat ion b eae fits und er the contrac t varied f rom one t o  
four ,.;eel·s . S ick leave was as sumed to  ave rage two weeks per year 
per  e..rnp lo ye e  wi th the payment the f irs t week e·qual to 50 pe rcent o f  
the regular weekly wa ge and paymen t the s econd week equa l t o  5 5 
percent o f  the re 8ula r w e ekly was e .  The union contrac t guaran t eed 
wo rker s a 4 0-hour we t;;;;l� , thu s  labo r c o s ts were virtually fixed in. 
the sho r t-run . 
Packing plan t s  employ a s izeable work force wh ich. does no t 
c ome unde r union cont rac t .  S alaries for these supervi s o ry and 
o f f ic e  personnel vary greatly among plants and are qui t e  d i f ficul t 
to o btain . Because o f  thi s  the s alaries found in the Oklahoma 
s tudy were in flated by an avera ge o f  four percent · p e r  year to arrive at 
th·� annual co s t  o f  salaried p ers onnel . A de tailed breakdown o f  
e st �-n.a ted salaried pe r sonnel requ irements and costs i s  given in 
Tabl e 28 . 
S ocial s e c urity t a.."< , health and l i fe insurance , workraen ' s 
. compensa t ion ins urance and p ension cos t s  are also included in tot al 
labor c o st • The c o s t  o f  social security t ax was compu ted a t  the 
pr e sen t ra te of 5 . 2  p ercent t o  a oaxinum of $9 , 00 0  per enplo y ee • 
. 1any compan ies pay the co s t  o f  health and life insuranc e po l ic ies 
fo r their . 1 - emp oy ees .. Th is c o s t  wa s es timated at $180 p er year per 
8t1p loye e .  The co s t  o f  wo rkmen ' s  compensation insuranc ... was es t i-
r-..a. ted a t 2 . 5 percent on tl1e firs t $4200 o f  wages per union emp loyee 
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o r  $105 pe yea r p e r  eop loye� . For sala ried p ersonnel the rate us ed 
wa s . 5  p e r c en t  on the fir s t  $4200 o f  s alary . The se es tima tes were 
obtained f rora th e l o c al Employment S ecurity Department . Pension 
cost s were es t i mated to be 4 . 9 percent of the to tal wa ge s  and 
1 . 30/ sa arie s .- Es t imated annual to tal co s t s  for labor by plant s i z e  are 
shown in Tab le 9 .  
�ING, C OR..P..ALS AND PAPJ:ING AREA 
A detailed b reakdo"Wn o f  the requirement s  and co s ts for 
bu i ld in g ,  corr ls and parking area is g iven in Tables 29 , 3 0 , · 31 
and 3 2 .  Cos t  es timates for the building including coolers and par · ing 
lo ts from the Oklahoma s tudy were inflated by 5 . 6 percent per year 
from January 1 9 6 4  through the end o f  1 97 2 .  This figure was derived 
f . . d 31/ rom the commercial and fac tory bu ilding cons truc tion in ex.---
Corral cons t ruc t ion cos ts f rom the same s tudy were in flated by 5 . 3 7  
. . d 32 / percen t  per year ac co rding to the comp o site const ruction co s t  in ex .� 
3 0/ - American Heat Ins t i tu te , "Financial Facts About the Meat 
. Packing Ind us t ry ,  197 0 , "  Chicago , p. 11 . 
31/ -- United S tate s  Department  o f  Conme rce , S urvey o f  Current 
Bus iness ,  Wash in g ton , D .  c . , April 1 9 65 , p .  S-10 , Augus t 19 68 , 
P ·  s-10 , May 197 2 , p .  s-10 . 
lJ:j Ib id ., 
1 /  
Table 9 .  Est ima t ed Annual To tal C o s t s  for Labor b y  Plant S iz e ,  South Dako t a , 19 7 2 . -
Plant s iz e ,  i n  head k i l l e d  per hour 
Labo r co s t  2 0  L� O  6 0  75 9 0  1 2 0  
- - -- - - - - - - - -- - - - -- - -- - -- -- - - -d ol lars -- - - - - -- - -- - - - - - - - - - - - - - - - --
Kil l  f loor.?./ 
s . . 2 / up p o r t ing operations-
. 2/ 
S alaried pers onnel-
l 
. 3 / S oc ia s ecurity tax-
'• I . Insurance co s t-
5 / Pension co st-
To tal 
113 , 909 1 9 2 , 9 3 9  
9 8 , 099 21 9 , 4 07 
71 , 325 145 , 9 3 5  
1 3 , 06 4  2 5 , 9 1 2  
7 , 5 93 14 , 9 85 
1 3 , 88 3  2 7 , 35 6  
3 17 , 8 7  3 626 , 5 3 4  
All items rounded t o  nea res t d o l l ar . 
See T ables 2 4 , 25 and 28 . 
3 09 , li 4 7  3 7 7 , 84 1  4 63 , 213  
238 , 1 '• 6  2 94 , 4 7 3  356 , 2 62 
206 , 0 3 5  269 , 5 5 6 3 09 , 3 94 
35 , 00 3  1� 2 , 4  7 8  5 1 , 1 8 5  
2 0 , 18 1  24 , 4 8 9  2 9 , 6 5 2  
_36 , 9 28 l1 6 , 15 2  55 , 315 
845 , 7 4 0  1 , 05 4 , 9 8 9  1 , 2 65 , 0 21 
1 / 
!:/ 
3 /  computed a t  the present r at e  o f  5 . 2% t o  a maximum o f  $ 9 , 0 00 per emp loyee . 
58 7 , 0 5 3  
4 7 5 , 4 7 7  
4 04 , 6 7 6  
6 7  , 5 26, 
3 9 , 0 7 2_ 
7 1 ! 8 94 
1 , 645 , 6 98 
!!._/ C ompany cos t for heal th and life insurance es timated at $ 18 0 . 00 pe r year p e r  employee • 
�_/ 
. Workmen ' s  compensati on innurance c o s t  was 2 . 5% on the firs t $ 4 , 2 00 per emplo yee o r  $105 
per yea r  p e r  emp l oyee . Fo r s ala:ried pers onnel the r a t e  used was . 5% on the firs t $4 , 200 . 
A figure o f  4 . 9% times the to tal wages and s alarie s was us ed . w 
-....J 
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Corral s pace suf fic ient t o  handle 2 . 5  times one day ' s kill was 
�pecified for eo ch s i z e  plan t . The c o rral area included s e ts o f  pens 
ten f ee t wide and twenty fee t .  deep which wou ld ho ld el even h ead o f  
c a t tle . O ne-f i f th o f  the total pen area was covered with a wea ther 
tight roo f to facilit ate ante mor tem ins pection in inc lement weathe r .  
Area for park ing was inc luded in the total a rea requir ed f o r  
the plants . An es timate o f  the to tal area needed was ob tained b y  
alloca ting a n  a r � a  o f  9 feet b y  3 0  f ee t , including d riveway s ,  fo r 
each employ ee . In ad dition , an area equal to 10 p ercent o f  the employee 
parking area was provided fo r vis itor parking.  
The annual co s t  f o r  building , corral s and parking area was 
calcula ted by d e p reciat in g  them over a 25 year p eriod . 
LAND -
Land requirement s  were est imat ed by summing the area r equire-
ment s for the buildin g ,  parking lots , c o rrals and a small additional 
area fo r expansion. Ar· a requi rements were explained in the p revious 
sec tion. Addit ional land was provided to allow for expans ion in 
.
c hill co oler facilities equal in s iz .e t o  the ori ginal chill cooler, 
Estima te s  for land . requirements do no t include additional area 
around the fac i l i ty which va ries cons iderably among plants . 
Value s of land vary grea tly throughout the s ta t e . I t  was 
as sumed that the l and b e ing cons idered would be near a town o r  c i t y  
of some s i z e and u ti l it ie s  would b e  p rovided t o  the s i t e .  Int erviews 
· 3 9 
with loca l re�l tors r8vealed an e stima t e  o f  the c o s t o f  indus trial 
land o f  $ . 05 per s quare foo t . Th i s  re sults in a co s t  of $ 2 , 1 7 8  p e r · 
acre .  Annual · land co sts were estimated b y  a s s i gning an inte re s·t · 
rate o f  s even percent to the to tal cos t o f  the land . These co s t s 
ar e p r e sen ted in Tab le 1 0 .  
Table 10 . Es timated Land Requi r ement s and Co s t s  fo r the S i."t · Hod e l  
Plants , South D ako t a ,  1 9 7 2 . 
Pla n t  Size P lant 
in head area 
per ho ur 
(s q .  f t . )  
2 0  2 8 , 7 8 8  
4 0  53 , 07 7  
6 0  7 6 , 12 0  
7 5  9 2 , 6J 2  
9 0  111 , 6 2 7  
12 0 14 8 , 700 
Fu ture To tal 
expans ion area 
area 
( s q .  f t . ) ( s q .  f t . ) 
1 , 71 0  3 0, 4 98 
3 , 132  56 , 2 09 
4 , 6 92 8 0 , 8 1 2  
5 , 7 1 2  98 , 344 
7 , 4 90 11 9 , 11 7  
13 , 200 1 61 , 9 0 0  
To tal 
land
l /  
cos t-
(dollars) 
15 24 . 90 
2810 . 4 5  
4 04 0 . 6 0  
4 917 . 2 0  
59 5 5 . 8 5 
7 8 7 2 . 7 0  
Annual 
cos t o f  21 
in ter e st-
(dollars ) 
1 06 . 7 4 
1 96 .  7 3  
2 8 2 . 84 
344 . 2 0  
4 16 . 91 
551 . 09 
Source : Adap ted from Franzmann and Kun t z ,  Economie s o f  S ize in 
Southwes t ern B ee f  S laughter Plants , 1966 , P •  11 . 
ll Co s t  o f land was· es timat ed a t $ 0 . 05 per square foo t . 
!:./ An in te re s t  rat e  o f  s even p ercent wa s appl ied to the to tal 
land cos t .  
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.EQUIP ·lliHT 
Equipment requirenents w2re d ivided into four general ca te-
gor i e s :  ( 1) re fri gera tion , (2 ) kill f loor and supporting op e r a t ions � 
( 3 )  inedible render in g ,  and (4)  o ffice . The co s t s  found in the Okla-
homa s tudy were in flat ed by appropriate indices published by th e  
Depar t�ent of  Commerce . The es t imat ing p ro cedure , to tal e quipment 
co st s ,  and equip ment d ep reciat ion cos ts are shalom i .  Table 1 1 .  Th e 
Allbr ight-Jell C pmpany was c onsul ted concerning the kill floor 
equipmen t c o s ts . 3 3 1 Ac tual blueprin t s  obt ained f rom the c ompany for 
the kill flo o r . layou t showed that their equipment co sts were virtually 
the same as tho se estima t ed by t h e  procedure us ed in th is s tudy . 
TOTAL INVEST?-illNT COSTS 
Buildin g ,  equ ipmen t and land cons titute the initial inves tment 
co sts for a b ee f  packing p lant . Tb � s e  c o s t s  are s ummariz ed in Table 
12 .  
. . 
P .. OPERTY TAXE S 
P roperty taxes are a significant expens e i t em for bee f  packing 
plants in South Dakota.  The South Dako ta Tax Reporter was used as a 
sour ce to cl e t ernine the average assessment r at io and p roperty tax 
ra te . Aggre ga te property tax ra tes were given for 2 5  ci ties in So uth 
Dako ta for· 1971 . 34/  The se 2 5 rat e s were averaged and a t ax rate o f  
---------- ---------
33/ Al1 0 ·ri gh t- Nell Company , 53 23 s .  Hestern Blvd . , Chic ago , Illino is , 606 09 . · 
34 / Commerce Clear ing House , Inc . ' So•1th Da1" o ta Ta:;;: Repo r ter , 
PP • 7 01 1-7 01 2 .  
T::  :; l e  :!_ 1 .  r: s c  i: ::: t c: d  r.c; u i p:.:.:.:nt  Cos t s  ;:inti An:lu;:iJ l:'quipi;:<m t: De:prcci.:ition Co:, r:s for the S i:.i;: Hodel l'la:1 t s  • South D ::iko t n , 197  2 • 
... -----· ---------- -·--·----·-
T.-D�:�r.-·-�·i .: t; 
i 1 1  l 1 <2  ..:i c.!  
p i.:. r  h c ;..: r 
'j_\; :� ..; o r  i t �'. L J: i (',Ci: ;1 C- .!.on 
(; q u irrnc :1 t r '-� ;tu i rt.: d  
C h i l l .  1'.o l t.l i �• [j 
c oo l. e r- c o u J. .:.:r  To t a l  
l � c f 1: i c.:: rat i;-;�0�i.11 Flo o r  
e q '.l i pr:;e n t  c o s t.=. C<J.uip::::5 7 t · 
Pe r t: o n  To t ;il cos t..::. 
l�e.nde rin3 
cquipri.::?n t  
c o s t'!.:./ 
O f f i c e  
cqui p11�cn t  
cos tl./ 
Tot:-il  
eq uipn� n t  
co s t!:./ 
Eq u ip�:rn t 
�;n lvag� 
v�lue�/ 
n-. 1 "' n ce--fo-;--· - -- -.\11··.-. .  -. -, - -· � "' � • •  . ..  6/ t · " ·' - - I <lcp r"<.' C i a l  L o n- <l .:! p � c c .L1 t:i m J ..... • 
--- �- : J ) ( !1 )  (5 ) ( 6 )  ( 7 )  (8)  (9 )  ( 10 ) , (11 ) ( 1 2 ) ( 1. "» ) 
-· - -- - c o n s -- -- - - ---- ___ :._----- - --------- --- -----------<lol l .:i r s -------- ----- ---- - -------- -- ---- --· -----·�---- - - - ---- ---· -
( 2 )  
'.2 0  -'> 3  ::. 2  5 5  1 , 03 '.?.  5 9 , 5 1 0  '• 5 , 115 8 8 , 3 6 3  7 , 14 3  2 00 , 6 3 1  20 , 06 3  18 0 , 5 6 8  9 , 3 :. 0  
. 
l1 0 ·� I 2 2  106 1, 01, 2  110 , 115 2  8 4 , 7 6 2 155 , 1352 11 , 3 98 3 6 2 . L. 6 4  36 , 2 !,6  3 2 G , 210 l G , '..> 2 1; 0 '1 
,. , ,  125 3 0  155  1 , 00 2  1 5 5 , 3l0 102 , 5 3 4  17 2 , 2 58 15 , 7 61 445 , 8 6 3  4 4 , 5 8 6 4 01 , 2 7 7  20 ) 7 1 3  \JV 
7 5  1 5 7  l, l 19f, 9 8 2  1 9 !; /13G 16!, , 055 2 05 :1 0 6 9  1 9 , G 93 5 8 3 , 2 5 3  58 , 325 5 24 s 9 28 2 7  ' 2..3 3  
9 0  2 1 0  5 0  260 911 9 '.U1 G , 7 t, 2 1 7 7 , 7 2 G  2 0 5 , 0 G 9 23 , 1+3 7  65 3 , 0 2 4  65 , 3 02 5 !3 7 , 7 2 2  3 0 , U. 'J  
l'.?.O ::11 s  6G 3 l lf . 9 2 2  ?.8 9 , '.i l l  19 1 , 3 97 3 5 2 , 713 3 1 , 1, 1 1, 8 65 , 01> 0  8 G  , .'.i Ol1 7 7 3 y 5 3 6 I, 0 ._  31; 0 
�� o u ::·c e; : l>•l��p t .�,l fr on f. ranz r:u .. \ ;1n & !�unt z  > Ec: onmn:. � �  o f  S i z c  in �:o u t  hue �:; t cn1 Be:cf Sl:iu gh t cr Pl:rn t s , 1 9 6 6 , p .  1 3 . 
}/ Ref r i ccr� t io n  co s t s  in.fla t cd by 3 .  8 3% pc: r y<.!ar �cco rJing to iinolc!::alc Pr ic e  Ind.�:: fo r Spe c ial Ind u s t ry 'M.n.chin�:ry nnd Equi pr.:c.nt .  
�/ 
3 /  
0 
l..I 
§_/ 
KUl f l oor .:i-:id r cnd c r i-:.1g e:quip1�.2n t  cos ts ln flatc<l 3 . 57% p e r  yc�r ucco:r<lin g  to rn101C£3le Price Index fo r Spe c i nl Indus try 
l-b c h i n-'.2 r y  n:�d E(j_uipr.:c. n t  [l.itd I ndus t ri::il l·hterinl lfan<llinr, Equi p1:1ent . 
O [ [ i c l.!  cqu:lp::Kn� c o s t  i:1 f l n t c d  by l . l/. per year according to \·Iho lcsalc f r icc In<l cx for O ffice. .:cL.'1d S tore Hachine!J nnd Equip:�H.�!l t .  
�i u:n o f  c. olur�ns 6 ,  7 ,  8 � 9 .  · 
J.. 0% o r  co lu!� n 10 . 
Co luLln 10 l e �� c o lu�n 11 . 
2J S t'.m o f  co h.!.1::n r.: 6 ,  7 an<l. 3 lc ,:; z  10 percen t  u �lvugc value. d ivided by 20 years , p lus _ col ur.m. 9 le s a  1 0/� calvor;e w1luc· d ivided 
b y  10 :; ..: :;.r � , 
.J;<-
1- -'  
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Table 1 2 e To tal Inves tment Cos t s  f or th e S ix Plant S iz e s , 1 9 7 2 .  
Plane s ize in h ead pe� hour 
I tem 
20 4 0  60 7 5  9 0  12 0 
- --- - - -- � - - - - - - ---- --dolla r s --- -- �-- - - -- -- -- � -- -- - - � - - -
Building 2 5 6 , 5 7 7  4 1 0 , 4 94 55 !; , 9 0 5  667 , 8 64 806 , 3 05 1 , 0 9 6 > 7 95 
Equipment 2 00 , 6 3 1  3 6 2 , 464 445 , 8 63 583 , 253 6 5 3 , 0 24 8 6 5 ' 04 0 
Land 1, 5 2 5 2 ,8 1 0  4 ,041 4 , 917 5 , 9 56 7 , 8 7 3  
To tal 458 -, 7 33 7 75 , 7 6 8  1 , 004 , 8 09 1 , 256 , 034 1 , 4 6 5 , 2 8 5  1 , 9 69 , 7 0 8  
$1 7 . 6 0  per $ 1 , 000 o f  as sessed valuat i on wa s ob tained . County asses sme n t  
ra tio s  from the 25  counties in which the c i t ies were locat ed were 
averaged and yielded an as s essment ratio o f  45 percent rounded to the 
35 / near est percen t .- The Bro okings County Treasurer was consulted t o  
est ima te t h e  tax co s t  for ca ttle inventory . C a t tle are asses sed 
uniformly ac ro s s  the s ta te and p ackin g plant s  pay t az on b o th live and 
dre ssed bee f . This s tudy assumes two days normal kill to b e  the average 
. 
on hand . The as ses sment ra te for South Dako ta in 1 97 2 wa s $ 85 for cows 
and $ 1 00 for fat cat tle o ver 850 pounds . Fo r the purp o se s  o f  this s tudy 
the inventory was assess ed at an average rate o f  $95 p e r  animal. and a · 
tax ra te o f  $ 7 7  . 6 0  per $ 1 ,  000 o f  ass e ssed valuat ion was us ed . A break-
down o f  the total annual tax co st is g iven in Table 13 . 
35 / - Ib id . , pp . 7 1 01 -7 1 02 .  
T;:d; l c  ). J . I:s t fr:," tcd T\c:i1 Es t :. t c  and P r o p e r ty T:i:;:: Co s t s fo r t h e  S i;.- Ho cl cl PL:in t s , Sou t h  D �!r n t t'.l. , i 9 7 2 . 
P l  ... L a t  .: .d. ��c-· -- i\s s c s;;cd Avc r n gc .:1s r� c c �: e <l A s t1 e s s ccl Avc r : q;c As s c :3 s e d  "' i1luc 
L .1 l i2 :.:.cl Lrn d  ir.:;no v c111cnt s nlv�1r,e � s s c 3 �; c d  o f  ca t t l e  
p e r  1 : 0 1 11: v;t luc J. /  val u c 2 /  vnlucJ/ eqt!iprnc n t  valu.cl• /  invcn tory 5 /  
( J. )  ( 2 ) ·- ( 3 )  - (Li )  - ( 5 )  - ( 6 )  -
------ --=:_-_ _ _ _  - - - - - -� -- - - - -·.:___- - - - -- -- - - - - - - - - - - --:- - - - - -<[ ol I a  r s -----.,..-- - - -- - - ------ ---
2 0  6 8 6  5 7 ' 7
,
3 0  9 :- 029 4 0 , 6 28 28 � 5 00 
/, f'. .. , 1.,,., 1 , 2 6 5  9 2 , 3 6 1  1 6 , 3 1 1  7 3 ' 3 99 5 7 , 00 0  
G O  1 l' 1 n � 1 u .i. u  l '.?./, ) 1) 5 11 2 0 > 06ff 9 0 , 2 3 7  85 , 5 00 
7 5  2 , 2u 15 0 , 2 6 9  2 G , 2 tf G  113 , 1 09 106 , 8 7 5  
9 0  2 ) G G O  181 , !1 J. 9 2 9 i 3 8 6  1 3 2 , 2 3 7  1 2 8 , 2 50 
J. 2.0 3 � 5 11 J z ti G , 7 7 0  3 8 ,  927 17 5 , 1 7 1  1 7 1 ,  000 
· - -----
J /  Lf 5 p c ;�c -::: n t  o f  t o L1l lnn<l c o s t f rom T .:ib le 1 0 .  
To r �l ::8 . : (: �; �;; e: d  
v::i. luc!!_/ 
C J ) 
13 6 , 5  7 2  
2 l; O  > 336  
3 2 2 , 5 2 3  
/1 03 , 7 1 2  
'� 7 3 , 9 7 2  
G35 , U 9  
7J �'. i.m: e the impr,1vc.r:-.cn i.: s  arc b e iu r; <l c p rcci .:i t: c u  o v e r  t irr:c , cne-hnlf o f  the b u i l cling co s t s w e re t.:ikcn .t iu-.c� s  
!} J f' � � r c e n t  fl 
J /  /f 5 ;·. c �: c cn t:  o i:  t:h c criu:Lpr.ent salv;-,g.� v .:i. htt� f ro:a p ::-ev ious t able . 
/\ 1�:: 1 1 ,1 1  
t � " 0 . .1 .  
c o .s t: 7 / 
( 8  )- . 
1 0 , 5 93 
18 , 6.5 0  
25 , 023  
3 1 , 3 2 3  
3 6 , 7 8 0  
1+ 9 , J ·) 9  
�� I T h e: c qu ip:-.1cnt  is a l s o  b 1.:dnf\ <l e p 1� c c i n  t cd over t iT11e .  
wa ;.; t.;i. l:.cn t ir:iCS  n n  .-, H :> e ::> s l !l;�n t r ;.?.. t c  o f  t� s p e r ce n t . 
One-hal f o f  th e <lc p t'c c iab l e  equipment value f rom T.::ib l c  11 
!" I .) I 
!;_I 
"}__/ 
Ttli : ;  r. \.: L" tl y  a:.; s ur.�c ::: two cl ay �> no rrnnl ki l l  to b e  avcrar;c on h.:i.nd and :in average as s e ;� :::;mcnt r ::i t c  o f  $ 9 5  
p c• :: l :c .:i.d . 
S t tn o f  co h:1:1ns 2 ,  3 )  1, , 5 t  G .  
A t;i :i:. rn te o f;  $ 7 7 . 6 0 pQr 0 1 ,  0 00 o f  a s s e s ;i ecl v.:iluc in col'lmm 7 w.:i s us ed . 
� 
\..,) 
Ai:·ITWAL F I XED COST S 
4 4  
The ini t i a..l  c o s t s  o f  inves tuent in b u i l dings and eq ui pment can 
be amor t i z ed over a pe riod o f  y ears to ob tain an es t imat e o f  annual 
co s t s . I n  a d d i tion , t o t al annual f i�{ed inve s tment c o s ts include 
int er e s t , ins u rance and t axes . Tab l e  14 s hows annual dep rec i a t ion , 
insurance and in t e res t c os t s  f or b u i lding s  and eq uipment . 
Arch i t ec tural c o s t s  are a dded to the bu ildin g co s t s to ob t ain 
an es tima te o f  to tal buildin g c o s t s . Architectural cos t s  were · 
e s t ima t ed at ei gh t  per c en t  o f  b u i l ding cos t s . Th i s  fi gure was ve ri fied 
i n  an int erview with an arch itec tural f i rm wi th experience in packing 
. 3 6 /  house con s t ruc t ion .-
A summary o f  to tal annual f ixed c o s t s  i s  given in Table 1 5 . 
UT IL ITIE S 
Requi remen ts for u t i l i t ie s  were ob t ained f ron the Cali fornia 
stu<ly by Lo gan and I�ing .  De tailed r equireme n t s  and c o s t s  fo r 
elec tr ic ity ,  wa t e r ,  s�wage and na tu ral gas a re outlined in Tab les 3 3 i' 
34 and 35 . Ra te s c hedule s were ob tained f rom South Dako t a  sources 
as no tea1 · h t b l  Tab l e  _1 01' "·las fov-T;'lulat e d from thes e three in eac a e .  . "- ''-' 
tables in the App�n<lix. 
2§./T 1 · 11i R · I nc . , S to ckyards Building , Onaha ,. Nebr aska . �· 1 s ... egier , 
./ 
T:.i b l �  l � . E .:; t :in.:1 t e<l ADm:.:i l D c p r c c iut i on � Insur:mcc , nn<l Intere s t  C o s t.s for r..ui ldin�s ;mcl :Cqui p�::c n t 9 South D nk0 :: ::i �  1 �7 2 .  
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_1_/ 
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!.'J 7  , 5 7 1  l 9 , 00 G  2 5 6  , :> 7 7  10 ; 2 G 3  1, 5 7 ' 2 08 3 G 5 , 7 6 6 5 3 5  
:3 J 1; , O S  7 
30 0 , 0 3 7  3 0  , '1 0 7 !, l 0 ,  !1 9!t l G , t. 2 0  7 7 2 , 9 5 8  6:!.8 , 3G6  9 g 9  
S D , 8 01 '> l , 10!; 5 5 1; J 9 0 5  22. , 1 9 6  l , 00 0 , 7 6S 8 00 , G l 4  1 , 2 31 
6 13 , 3 0 3  l1 9 , 1; 7 1  C 6  7 ,  3 6 !� 2G , 7 15 1 , 251 , J. 1 7  l , O Ci0 , 8 9 4  1 , 60 1  
7 L; G , 5 7 9  59 , 7 2 G 8 0 6 , J GS .J 2 ' 25 2 1 , 4 5 9 � 3 � 9  1 , 1 6 7  /.6 3  1 , 868  
1 , 01 5 , :) 5 1  8 1 , 2 4 l; 1 ; 0 9 6 , 7 05 l; 3 ' 3 7 2  1 , 96 1 , 8 3 5  1 :1 5 69 , l; 6 8  2 , 5 11 
'.C 3 kcn f ron T ::-.•)l e 2.9 . 
:i0 ! : t  p c.r c <.:. n t  o f  t1 1c building c o s t .  
C o  lu:1�:-: 2 p lu ::; co1u1:m 3 .  
C o l��� � divi�cJ b y 2 5  years . 
C o lumn 4 p lu s  to c c l  cqu i� mcn t co s t  f r o� previous tnble c 
S O  p r- r c l:.'. n t:  o f  c o lui:in 6 ve ri fied b y  loc .:il ins u r ::i nc c  a i.�cnc:y . 
An 2 s t i�� t cJ fir e ins uranc e tQte o f  $ . 16  per $ 1 CO . OO w a s  o b t ained f rom locnl ina urancc agency . 
An i :1 t:e r C! £ t  n� t e  o f  s even pctcc:·. t  wu s a p p J.iQ(1 to o nc-h:il f  o f  col."l!r:m 6 .  
Tck�n f rom Table 11� 
l.0../ S n;n of co lu!1ln!J 5, 8 ,  9 ::m<l 10 . 
i .; , 00 2 9 )  J �i Q 
'2 1 ) O S I+ , (, !.-' ")  /. ·-· "' ,. ...... . . ' 
35 ; 0 2 7  20 , 7 7 3  
4 3 , 7 3 9  ':.. 7 , 1 3 3  
51 , 0 7 7  3 J  � !; '11 J 
63 � G 6  l• 4 0 ,  J �, 0 
�� � )' :� ( : \ 
,, .,  ... . .., "I \.: ..;_ ' .: � . ! 
7 s: , !. "i I 
9 9  J � 'J 3 
n s  . �< o  
1 5 5 , J .S /  
-f� 
V i  
L+ 6 
Tabl e 15 � Es tima ted Annual Fixed Co sts f o r  Spec ial i z ed B ee f Slaugh t ering 
Plant s , Sou th D ako ta , _ 1 97 2 .  
Plant s i z e  in head pe r h o u r  
Co st I ter.ls 2 0  4 0  6 0  7 5  9 0  1 2 0  
- --- - - - - --- - ·- - - - - - - - - dollars - - - - - -- - - - - - - - - - - - - -· 
1 /  
Dep r ec ia tion- 1 9 , 6 1 3  
· Inter est 
Building & 
Equipment.Y 16 , 002 
Landl/ 107 
l;/ Insurance- 585 
Ta;{ e srg_/  1 0 >5 98 
y 
2/ 
]} 
!:_/ 
�/ 
To tal 4 6 , 905 
Column 1 3 ,  Tab le 11 
Column 9 , Table 14 
Co lumn 6 ,  Tab le 1 0  
Column 8 ,  Tab l e  1 4  
Column 8 ,  Tab l e  1 3 ' 
3 3 , 2 4 4  4 2  ' 9  69  5 3 , 8 48 
2 7 , 05 4  3 5 , 0 2 7  43 , 7 8 9  
1 97 2 8 3  34 4 
9 8 9  1 , 28 1  1 , 6 01 
1 3 , 6 5 0  2 5 , 0 2 8  3 1 , 3 28 
80 , 134 1 04 , 5 8 8  1 3 0 , 9 1 0  
a nd Column 5 ,  Table 1 4  
MISCELLANEOUS SUPPLIES AHD SERV ICE S 
62 , 6 95 8 4 , 2 1 2  
51 , 0 7 7  6 8 , 6 6 4  
4 1 7  5 5 1 . 
1 , 8 6 8  2 , 5 11 
3 6 , 7 8 0  4 9 _. 3 0 9  
1 5 2 , 8 3 7  205 , 2 4 7  
S ix add i tiona l items were includ e d  i n  t h e  t o tal cos t  o f  ope rat ing 
a beef packing pl ant . These i t ems included : (1) r e pair and mainten-
ance ,  (2 ) k illing sup p l ies , ( 3 ) o f fice supplies , ( 4 ) telephone , 
( 5 ) laundry , and ( 6 )  feed . Es t imat e s  o f  the t o tal c o s t s  o f  these i tems 
and t_he s o.urces are shown in Tab le 17 • 
Tab le 16 . 
Plan t s i z e  
in head 
hour 
Es tima ted To tal Annual U ti l i t y  C o s ts by S i ze o f  Pl .ant , 
South Dako t a ,  1 9 7 2 �  
Natural 
E lectric i tz i :at er - Sewa ge ga s Total 
4 7  
.P.:r 
---dol lars---- --�--��-------� 
20 12 , 901 2 , 81 0  8 4 3  1 , 6 3 4  18 , 1 8 9  
40 2 2 , 17 6  5 , 17 2  1: , 5 5 2 _ . _ 2 ' 3 93' 3 1 , 2 98 
6 0  30 , 911 7 , 5 3 2 2 , 26 0  3 , 0 3 9  4 3 ·, 7 4 2  
7 5  3 7 , 3 7 6  9 , 2 93 2 , 7 8 8  3 , 5 2 9  5 2 , 9 8 6  
90 43 , 3 2 9  11 , 0 7 2  3 , 3 2 2  4 , 0 3 7  . 62 , 2 6 0  
120 5 6 , 402 14 , 5 3 8  4 , 3 6 1  5 , 05 3  8 0 , 354 
Source : Tab les 3 3 , 34 and 35 • 
. INTEREST ON OPERAT IITG CAPITAL 
Decaus e  o f  the large dollar vo lume involved in purchas in g  l ive-
s t ock , interes t  on o pera ting capital i s  an important co s t  i tem. For 
example a 6 0  head per pour plant operat ing a t  full cap aci ty w ill 
slaugh ter 45 0  head per <lay . At an average weight o f 106 1 pounds and 
an average price o f  $ 3 2  per cw t . it would require $ 15 2 , 7 8 4  to pu rcha se · 
one day ' s kill . T his s tudy a s s unes tha t a su ffic ient amount o f  
op erating capital is needed t o  purchas e one week
' s kill plus an 
add it iona l  ten percent fo r o ther t r ansac t i ons . I t  was al so as s uned 
tha t op era ting c ap i t al co uld b e  generated from b o th external and 
in terr..al s o urce s uh ich i;.rn uld resul t  in lowering , s omewhat ,  the e f fec-
t ive intere s t rate charged . The in t e re st rate us ed was s ix pe rcen
t . 
Intere st co s t s  for operat ing c ap i t a l  for  eac h  slze o
f  plant can b e  
found in Tab le 18 . 
Table 1 7  .. Es t ima ted Annua l  Co s t  o f  Mi s c e l laneo u s  S up p l ie s  ancl S e rvi c es s S o u th Dako t a , 1 97 2 .  
Pla n t  size 
i n  head 
p�_!_ hour 
20 
4 0  
60  
'7 5 
90  
1 20 
Repa i r  and 
maintenance 
Kil l in g  
s up p l i e s  
Of f i c e  
suppl ie s  
Te l ephone Laundry Feed To tal 
co s t  
- - - - - - - - - - - - -- - - -- - - - - � - - - - - - -- - - - - � -<lo lla r s - - - - -- - - - - -- - - � - - � -- - - - - - - - - - - -- - - - -
16 , 1 7 8  1 4 , 2 93 6 , 8 3 6  1 0 , 1 8 2  1 0 , 7 7 9  3 , 7 8 0  6 2 , OL• 8 
3 2 , 35 7  1 9 , 7 6 0  9 ,. 1 7 /t 20 , 36 l} 21 , 5 5 9  7 , 5 6 0  1.1 0 , T / 4  
, 
48 , 5 35 2 5  ' 2 15 1 1 , 5 1 2  3 0 , 546  3 2 , 333  11 , 31, 0  15 9 , l;. 8 6 
6 0 , 6 6 9  2 9 , 2 3 7  13 , 2 6 0  38 , 2 1 7  4 0 , 4 5 9  1 4 , 1 6 2  1 9 6 , Q Ql} 
7 2 , 3 03 3 3 , 3 1 1  15 , 00 6  45 , 8 2 0  48 , 5 06 1 7 , 010 23 2 ) 4 5 6  
9 7  , 07 0 L� l. , l; 96 18 , 5 2 9 6 1 , 09 3 6 4 , 5 1 0 2 2 , 6 8 0  3 05 , 3 7 8  
Source : Rep air an<l maintenance ,  t elephone and laundry c o s t s  ob t ained f rom Fr anzmann and Kun t z , 
Economi es o f  S i z e  in Southwes tern B ee f  Slaughter Pl ant s ,  1 9 66 , p .  21 . Repair and 
maintenance and laundry co s ts were inflated by 2 . 6 5 percent per year according to the 
index for indus t rial c ori.1modi t ies in the Who le sale Pri c e  Ind ex . Te lephone c o s ts were 
le f t  unadj u s t ed ..  Rates used for t h e s e  c o s ts ue re : $ . 428 pe r head for repair and 
ni.aint enance , $ .  2 6 6 2  per head per y ear f o r  telephone , and $ " 285 per hea<l p e r  year for 
laundry . 
Killing supplie s ,  o f fice supplies and feed c o s ts obtained from Lo gan and Ki ng , Economie s  
o f  Scale in Bee f S laugh t e r  Plants , 1_9 61 ,  p .  90 . Kill ing sup ply and o f fice s up p ly co s ts 
were inflated by 2 . 6 5 p ercent per year accord ing to the index f o r  industrial commodi t i e s  
i n  the Wholesale Price Index . Feed co s ts were le ft una dj u s t e d_. Ra tes u s e d  fo r the s e  
c o sts were : $8851 . 3 8  + $ . 1439x pe r head p e r  yea.r f o r  k il l ing supplie s , $44  9 6 .  8 6  + $ .  0 6 1 9x 
per head per year for o f fice s upplies , and $ . 10 per head pe r year f o r  feed . 
.p.. ()'.) 
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TOTAL AHD PER UNIT COSTS 
Tables 1 8 , 1 9  and 2 0  present to tal annual co s t s , average c o s t s  
per head , and co s t  component s a s  a percent age o f  t o t al  annu al c o s ts . 
F i gure 4 ohows graphically average to tal p rocess iUg cos ts pe r head 
f or the s ix rilO del plants . Co s t s  per head d eclin�d from $ 12 . 2 2  in the 
smalle s t  plant to $ 10 . 31 in the larges t , wi th economies o.f scale 
presen t over the ent ire r ange o f  p lant s izes s tudied . However ,  as 
-
no ted in the grap h ,  plants o f  the 60 head per hour s iz e  have ob tained 
most o f  the co s t economie s found within the limits of the s tudy . 
Avera ge co st p e r  head decreased 1 3  percent in movin g from the 20 to 
the 60 head per hour plant , bu t o nly a three p ercent drop was ob served 
when plant s iz e  was incre as ed f rom 60 to 1 2 0  head per h ou r .  
The cos t  es timates ob tained in this s tudy are rep re s e n t at iv e  o f  
plant s iz e s  wh ich w e r e  pr evious l y  s pe c i f ied and whic h op era te at their 
rated capac ity . The s ize s cons id e red were s elec ted becaus e th ey 
repre sent s iz e s  o f  plant s o ften c ons t ruc ted in the indus t ry .  Figure 4 
wa s cons t ruc ted by connec t ing average to tal p ro c e ss ing co s ts for the 
s ix model plan ts . Var iation in the scale o f  p l ants synthesized in th is 
s tudy wa s  nece s sarily discontinuous . Thus , in ac tuality only .s ix  
po in ts were es t ima t ed o n  the indus try economies o f  scale curve . The 
curve formed by connect in g  these po ints may b e  cons idered as an app roxi-
ma t i." o n  o f o f  s c ale c urve for the b ee f  packing the long run economies .
industry 0 . Fi gure 4 app roximates average to tal co s t  per head at various 
capacity le vels ass uming con t inuous varia tion in plant s iz e is p o s s ib le �  
Table 18 . Es t ima t ed To tal. Annual C o s ts for the S ix  Mod el Plants , South Dako ta , 1 97 2 . 
Plant s iz e 2  head killed Eer hour 
Co s t  I tems 2 0  l� O 6 0  7 5  9 0  1 2 0  
- - - - - - - - - - - - - - - - - - - - -- - - - - � --- - - --do llars - - - - - - � - - - - - - - - - - - - - - - - - - -- - - - - --==-
Annual fixed costs 4 6 , 9 05 8 0 , 133 104 , 5 8 8  13 0 ,  9 1 0  1 5 2 , 83 7  205 , 2 4 7  
D epr ecia tion 1 9 $ 6 13 3 3 , 24 4  4 2 , 96 9  53 ,.3 4 8  6 2 , 69 5  84 , 21 2  
In terest 1 6 , 109 2 7 , 25 0  3 5 , 31 0  l� 4 , 133 51 , l, 93 69 1 2 l c:  
. 
Taxe s & 
insu rance 11 , 1 3 3 19 } 6 3 9  2 6 , 3 09 3 2 , 9 3 0  38 , 6 4 8  51 , 8 2 0  
Li.bor 317 , 8 7 3  6 2 6 , 53 4  81{.S , 74 0  1 , 0 5 4 , 9 8 9  1 , 2 65 , 021 1 , 6 4 5 0 6 98 
Kill f loor 113 , 909 192 , 93 9  309 , 4 4 7  3 7 7 , 8 41 � 6 3 , 2 1 3  5 8 7 , 0 5 3  
Suppor t ing 
opera tions 9 3 , 0 99 2 1 9 , 4 07 23 8 , 1 4 6  2 94 , 4 7 3 3 5 6 , 2 6 2 ' 4 7 5  , t� 7 7  
Salaried personnel 7 1 , 3 25 lL•5 , 9 3 5  2 06 , 0 35 2 6 9 , 5 5 6  309 ' 3 91+  404 , 6 7 6  
Tax and 
welfare 3 4 ,54 0 6 8 , 25 3  9 2 , 112 113 , 11 9  13 6 , 1 5 2  1 7 8 , L� 9 2 
U tili t ie s  18 , 13 9  3 1 ,  298 43 , 74 2 52 , 9 8 6  6 2 , 2 60 80 , 354 
Other supp lie s 6 2  , 01� 7 11 0 ,  7 7 l• 15 9 , 48 6 196 , 003 23 2 , 4 5 6  305 , 37 8  
Interest o n  
o p era ting capital -�6_,_8.Q_§_ _1_3_ ,_�J7_ - ___ 5_9_ L'!_l.:2_ ·__i3_,023 _ _ _?_5_,_�_?_� 100 , 837  
To tal annua l c o s t  '• 61 J 82 0  882 , 351 l j 2 03 , 9 75 l , '• 97 , 9 11 1 � 7 8 8 , 2 02 . 2 , 337 , 5 14 Vt 0 
,. 1 ::> ..... 
Table 1 9 . Es t..;..rnat cd Average Cos ts per Rend for the S ix Hod el Plant s ri  
Sou th Dako ta , 1 97 2 .  
Co s t  I tens 
Annua l f ixed cos ts 
D eprec ia t ion 
Inter e s t  
T ax e s  & 
insurance 
Labor 
Kill floor 
Suppor ting 
opera tion� 
Salaried 
personnel 
T�"< and 
wel fa re 
U t ilities 
O ther supplies 
and services 
Interest on 
op era ting capital 
Totals 
2 0 · 
1. 24 
. 5 2  
. 43 
. 3 0  
8 . 41 
3 . 01 
2 . 6 0  
1 . 8 9 
. 91 
. 48 
1 . 64 
. 44 
Plant s iz e, head killed per h our 
4 0  6 0  7 5  9 0  
{Cos t p er head in dollars ) 
1 . 06 . 9 2 • 92 . 90 
• 44 . 3 8 . 38 . 3 7  
. 36  . 31 . 3 1  . 3 0 
. 26 • 23 . 2 3 . 2 3 
8 . 29 7 . 46 7 . 4 4 7 . 44 
2 � 55  2 . 73 2 . 67 2.  7 2  
2 . 90 2 . 10 2 . 08 2 . 09 
1 . 93 1 . 8 2  1 . 90 1. 8 2  
. 90 . 81 . so . 8 0 
. 41 . 3 7 . 3 7 
1 . 4 7  1 . 4 1 1 . 38 1 . 3 7 
. 44 . 4 4 .. 4 4 . 4 4 
11 . 67 1 0 . 6 2  10 . 5 7 1 0 . 51 
12 0 
• 90 
. 3 7 
. 3 1 
. 23 
7 . 2 6  
2 .5 9  
2 . 1 0  
1 . 7 8 
. 7 9 
. 3 5 
1 . 35 
. 44 
10 . 31 
Table 2 0 . Cos C ori1ponei .. t s  a.s a Pe rcen t a ge o f  To tal Annual Cos t f o r  the 
S ix �fo de l Plan t s � South Dakot a ,  1 9 7 2 . 
====-�===============--==�;:;=:==:=:::;====:==�:=::::�:====;:=:======== P lan t s i z e , head k ill e d p e r  hour 
Co s t  i t ems 
Annua l fixed cos t s  
Dep reciat i on 
Inte res t 
Taxe s & 
· insurance 
Lalwr 
Kill floo r 
S up po r t in g  
ope r.a t ions 
S a laried 
personnel 
T a x  and 
we l fare 
Utili ties 
O ther s up p lies 
Interest on 
opera ting cap i t al 
1/ Tota.1-
2 0  40 6 0  75 90 1 2 0  
- - - - - - - - - - - - - - - - � - - - - -p e r cen t - - .:..- :... _ _  ..:., _ _ _ _  _; _ _  _;_:._ _ _  _ 
10 . 16 9 . 0 8 3 . 6 9 8 . 5 5  8 . 7 8 
4 .. 25 3 .  7 7  3 . 5 7 3 . 5 9 J . 5 1 3 .' 6 0 
3 . 4 9 3 . 0 9 2 . 9 3 2 � 9 5 2 .. 88 2 � 9 6 
2 . 4 2 2 . 2 3 2 . 1 3 2 . 20 2 . 16 2 . 2 2 
6 8 . 32 7 1 . 0 0  70 . 23 7 0 . 42 J0 . 73 7 0 . 3 9 
24 . 6 6 21 . 3 6 25 . 7 0 2 5 . 22 25 . 9 0 25 .. 1 1  
2 1 . 2 4  24 . 86 . 19 . 7 3 19 . 6 6 1 9 . 9 2 
15 . 44 1 6 . 5 4 17 . 11 1 7 . 9 9  17 . 3 0 17. 31 
7 . 48 7 . 7 3 7 . 6 5 7 . 5 5  7 . 6 1  7 . 6 3 
3 . 94 3 . 5 5  3 . 6 3 3 . 5 4 3 . 48 3 . 4 4 
� 3 . 4 3 12 . 5 5  1 3 . 2 4  13 . 08 1 3 . 0 0  1 3 . 06 
] 9 64 3 . 81 4 . 1 9 4 . 21 4 . 2 3 4 . 3 1  
100 . 0  100 . 0  10 0 . 0  100 . 0  100 . 0  100 . 0  
Column s  may n o t  s um t o  1 0 0  b ecaus e  o f  round in �.  
Fl r; u r e  !; • · E.s t i 1 :1.J. t ed Ave rage To tal · p roces s ing Co s t s  per Rend for t h e  S :Lx . Hod e l Plan t s , S o u th Dako t a , 19 7 2 .  
".J 
;:; 
, �  
� 
"J 
{,1 
; J 
(JJ 
0 
u 
· · · I  
'.:i 
'J, 
-J 
-J 
0 
1:-
{',! 
;..! 
0 
;..; 
�:; 
�� 
i-< 
.:.> 
;.. 
�: 
$ 1 3 . 00 
�; 1 2 . 0 0 
�.il L .  0 0  -
�; l 0 .  00 -. 
$ 9 .  00 l j 
20 4 0  60 7 5  90 1 2 0 
P l a n t  s i z e  in h c3d p er hour 
l J . 0 0 
1 2 . 0 0 
l l . U O 
1 0 . 0 0 
9 . 0 0  
V-1 
v-' 
CHAPTER V 
OP1n-m;.1 S IZ E , NUMBER Atm I..OCATIOH OF 
BEE F S LAUGHTERING PLANTS IN SOUTH DAKOTA 
The s · np lex t r an s por ta tion model was us ed in this s tudy to 
e st :ima  te the opt imur.1 s iz e ,  number and loc at·ion of bee f  slaugh tering-
plants The solution t o  the model indicat e s  the minimum co s t  pat tern 
o f  t rans f errin g  the p roduc t . B e fore t h e  model i s  int roduced it i s  
n-�e ssary to outl ine sp ec ificat ions upon which the analys is i s b ased . 
Supply regi ons · mus t b e d e l inea ted a s  well as po tential plan t  s ites 
and final demand cen t ers . The available s upply in each area mus t  b e  
d e t e r.mined . D emand c ent ers are a llocated a s pecified amount o f  th e 
supp ly. Transporta tion costs a re calcula ted for movin g the p roduc t 
from the s up p ly area to th e plants and from the plants to ·the demand 
centers . Plant co s ts are inc luded 1:dth the abo ve s peci fica tions t o  
arrive a t  a solution •,1h ich w i l l  e c t imate o p t imum produc t movement 
pa t t erns,  plant s iz e ,  and plan t locat ions . The opt imum s i z e ,  number 
and loca tion of p l ants cons idering assembly , proce ss ing and d i s tribut ion 
co st s will be where . the c omb ined to tal co s t  i s  a minimum. 
The ·to tal · cos t of ass embl ing the s up ply a t  the proces s ing plan ts 
wi ll d ecrea se as the number of p lants increas es .  This resu l ts b ecaus e 
the fo ta l dis tance requi red f or as sembly i s  reduced ..  Given economie s 
of sc le in proces s in g  c o s t  over the range o f  plant cap ac�ties con­
side.r_ed , to · tal proc.es s ing c o s t inc reases as the number o f  plant s is 
;.nc reas ed given a fixed amount o f  supply . Ave rage d is t ribu tion c o s ts 
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· · · do no t vary with plant · s i ze , .t ims t o t al dis tribution c� s ts are - not 
chang ed by varying the numb er of p l ants . However ,  the loca tion o f  
plan ts will . af f e c t to tal d i s·tribution co s ts . The .  opt;imum size , 
nu�ber an<l lo cation o f  pl ant s resul t s  wh en the counterac ting e f fec t s  
o f  reduced a s s emb ly co s t s  with increa s ing plant numb ers , . increas ed 
proc e s sing co s t s  wi th increas ing plant numb ers , and d is t rib ution 
· co st s tha t vary with the d is tance from the demand center j us t o f f s e t  
each o ther . 
I t  is necessary to make c er tain a ssumptions in order to arrive 
a t  the s o lution. A - l i s t  o f  thes e assump t ions follows : 
1 .  Given : 
') £. .  
3 .  
4 .  
s .. 
6 .  
a .  supply r e gion s 
b .  demand centers 
c $ po tent ial plant s i t e s  
<l .  t rans po r t at io n  co s ts per uni t  for a s s embl ing th e cat t le 
and d i s t ribut ing the mea t . 
Trans porta tion co s t s  p e r  unit do no t vary with q uan t i ty 
shipped a 
Local consump t ion is es timat ed at 12 percent o f  available 
supply . 
Pro duc ts  are homo genous and consumers are indif ferent as t o  
the s o urce o f  supply . 
All movenent o f  the product o ri ginat es o r  te rmina tes a t  a · 
s ingle poin t in each o f  the re spec t ive s upply regions . 
Point s o f  o r i gin and po t ent ial plant s it e s  are s elec t ed to 
· 
ti1 8 cent er o f  b ee f produc tion in each sup ply ap p rox:u.::ia te L � 
region . 
7 a r·e s elected to coincid e with present shipment . .. D emand c enter s  
pa t t erns .. 
56 
ASSE:3LY COSTS 
As s enbly cos ts involve the s hipment o f  live cattle t o  the 
packing pl an t s -. To tal ass embly c o s t s  d ep end upon the t rans po r t at ion 
ra t e s  and the d i s t ance traveled . The South Dako ta Pub l ic U ti l i t i e s  
Commission iss ue s  a r a t e s chedule f or intras tate traf fic b y  mo tor 
car ri ers }}_I Int e rviews w ith s everal trucking companie s reveale·d that 
the maj ori ty followed the rate schedule i ssued by the P . U . C . , and 
ind ica ted that they would t ransport cat tle from the farm to a packing 
plant at the P . U . C .  rate for a minimum load o f  37 , 000 pounds . Th e  
P . u . c .  ra tes a s  pub l ished were u s e d  t o  de termine as s embly co s t s  i n  thi s  
s tud y and are shown in Table 36 . 
The app roxima te c enter o f  b eef p roduc tion in each supply re gion 
was used to meas ure the d i s tance f rom each s upply region to each 
proce ss ing pl ant . The distance found f rom each supply re gion to each 
p lant outside that s upply r egion was mul tipl ied by a fac to r o f  L .  2 to 
co nv er t air dis t ance to road d i s tanc e .  To d e termine the avera ge length 
. 
of haul from a supply r e gion to a plant lo cat ion within tha t  re gion a 
31..lsouth Dako ta Public Ut ili t ie s Commis s ion , 1 1 S outh Dako ta Class 
B Mo tor Carriers Tari f f  No . 4 2 , "  Harch 2 4 ,  1 9 7 2 ,  Pierre , South Dako ta . 
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fon:r1la d evelo ped by Ben C. Fr enc�/ wa s us ed . Th e fo rmula us ed c o n-
sic ered a c i::-cular sup p l y  area with th e s quare road grid which i s  
pr eva lan t i n  S outh Dako ta . The fo rmula was 
D = §.. 
3 ( lT )  (dens ity o f  slaught er cat t l e  p e r  s · ) _ q .  mi . 
where D is the average length o f  haul in mil e s . 
The e s t imated r oad d istance s are appl ied t o  the P . U . C .  rat e 
s chedu le to ob t ain t ranspo r t a tion c o s ts per hundredwei ght f rom the 
supply regions �o th e processing plants . The co s ts w ere th en c onver ted 
to a dress ed wei ght b as i s  by dividing b y  an average dre s � in g  percentage 
o f 5 9 . 5  perc ent . 
DISTRIBUTION COSTS 
D is t ribu t i on cos t s  involve the t ranspo r ta tion co s t  o f  shippin g · 
mea t f rom South Dakota packing p la nt s to e i ght dernarld c en t ers . Th e 
In ter s ta te Comme rce Commi s s io n  regulate s t ranspo rtation rate s for 
inters ta te sh ipment o f  me at produc ts b y  com ercial c a rrie rs .  S ome o f  
the plants in t e r vi ewed ' opexa ted their mm f leet o f t rucks t o  trans por t 
a large sha re o f  the final produc t . Becaus e the cos ts o f  shipp ing in 
company-o wned t rucks varies cons iderably th i s  s tudy as sumed that al l 
pla nt s  would u tiliz e  commercial c arriers at the rat es s p ecified b y  the 
I . c . c .  Ba t es we re obt ained from two South Dako ta c i t i e s  to the eigh t 
38 / 
- Ben c .,  French , "Some C o n s id e rat ions in Es timating Assembly 
Co s t Func tions for .A2'ricul tural Process ing Operations , "  Jou rnal o f  
!arm Economi�, Nove;ber 1960 , Vo l .  42 , pp .. 7 7 2-77 3 .,  
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d el"lantl .c enters s elec ted and a linea r  f unc tion was formulated . Rat e s  f rom 
· the o ther po tent ial plan t sites to the d emand cent ers were e s t ima ted from 
the var iable t erm in the liriear func tion. 
The r . c . c . rates u sed in this s tudy were fo r ei ther semi-truck 
o r  "piggy-back" with a minimum load o f  3 8 , 00 0  pounds . Plants in t erviewed 
ind ica t ed that railroad cars Yer e  no t u sed for me at shipments . "Pi ggy­
back" shipments we re s omewhat l imited with th e maj ority b e ing sh ipped 
by semi-truck. · 
DfillAND 
Inte rviews were conduc ted with the fed erally ins pe c ted p l an t s  in 
the s ta te to d e t ermin e t he des t ination of meat shipments .  The s t at is­
t i c s  ob tained we re aggre ga ted to de ·termine the percent o f · to tal s·upply · 
in Sou th Dakota being shipped to the various demand c ente rs . Lo cal · 
co n3ur p t ion was det ermined to be 12 percent o f  the to tal· supply . This 
figure wa s ob t ained by taking the Uni ted S tates per c ap i ta consump tion 
figure o f  113 po unds times the population of the s ta t e  divid ed by the 
est ima ted to tal s upply ., Thus the amount allo cat ed to each demand 
c anter repre sents a percent o f  the supply wh ich is s h ipped out o f  t he 
s t a te .  The deMand centers , the percent o f  supply sh ipped out o f  the 
s ta t e  allo cated to each d emand c enter , and the number of units sh ipp ed 
are shown · in Tab l e  3 7 . 
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DATA SU. iMARY 
In the p reviou s d i scuss io n  ass embly co st , plant c o s t , d i s t ri­
bu t ion co s t ,  and demand q uantit ie s  have b een e:{plained . In addition , 
. it i s  nece s sary to s peci fy the s upply regions and the pl ant c apac i t ies . 
In thi s  s tudy the 67 counties in the s ta t e  are group ed into 11 
sup p ly r egions . Minimum requiremen t s  for the supply areas· were that 
they contain at leas t th e supply r equi red for capac i ty operat ion o f  
the smallest plant s iz e c ons idered . Areas i n  the Eas te rn part o f  the 
sta te ,  where c at t l e  d ens ity is grea ter ,  contain considerably more than 
the minimum supply requi remen t .  The supply areas a re shown in Figure 5 .  
Specific boundarie s o f  the s uppl y  r egions are no t nece s sary bu t are 
never theless shown so as no t to divide count ies . T able 38 l is t s  the 
countie s  included in ea ch re gion and the to tal dress ed wei gh t  s upply 
in each region . D r e s s ed weight is det ermined by as suming an average 
live weight o f  106 1 pounds and an aver age d re s s ing percent age o f  
5 9  3 9/ . 5 percent .- The p lant capacit ie s are converted from a per head 
' 
basis to a dre s sed we i gh t equivalent by mul tiply ing the numb er o f h ead 
by 631 . 3  pounds , the as sumed d ress ed we i ght per head . Processing cos ts 
are also c onvert ed t o  a d re s sed weight equival ent . In all cas es 
supply is expressed in 1 0 , 000 p ound uni t s  to f acili tate calcula t i ons . 
S laushter plant capac i t i e s  and p ro ces s in g  costs are shown in Table 3 9 .  
----- ------���� 
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The availab le s upply o f  slau ghte r  c at tle in each region is 
d0 te·r-mined by summing es tirn..'1 tes o f  f ed c a t t le marke ted , cull b ee f  
animals mark e ted for s l augh ter , and cull dairy animals marke ted fo r 
sl aughter . Fed ca t t le marketed , b eef cattle numbers and dairy ca ttle 
numbers were ob tained f rom the S outh Dal'o ta C rop and Livestock Reporting 
S ervic e .  Cu l l  b ee f  animal s marke ted for slaughter including b o th bulls 
and cows w er e  es timated to be 1 6  pe rcent of the b ee f  cow numb ers . Cul l 
dairy animals ma rke ted for s laur,h t e r  we re .. estima.ted to b e  24 percent o f  
the dairy cow. numb ers . The nmnb e r  o f  s l aughter cat tle available in 
each region is conver ted to a dressed wei ght equivalent . 
S tate b o undarie s were u s ed as b oundaries o f  the supply re gions 
even though some plan t s were located c lo se to the b o rder . In reality 
these plants may draw part o f  their supply from a nei ghb orin g  s tate . · 
S ta tis t ic s which show flows o f  c a t tle in and out o f  South Dako ta are 
not availab le , th ere fore , i t  was assumed that in shipme.nts were app roxi-
mately equal to ou tshipment s . 
Ass embly co s ts from each s upp ly re gion to each plant are 
presented in Table 4 0 .  D i s tribution costs for shipment o f  m�at from 
the plan ts to the demand centers are shown in Table 41 . 
THE MODEL 
The in i t ial co s t mat r ix f o r  as s emb l ing and process ing c o s ts 
is presented in Tab l e 4 2 . The rows indicate supply re gion 
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d e signa tions and the c o lumns are plant d e s i gnat ion$ .. Row 12 contains 
the column to tals which are t he plant cap ac itie s  d e s igna ted for the 
initial run .  Plant des igna tions c o r re s p ond t o  the s upply re gi.on 
designa tion s . In the init ial run each re gion was as s i gned a plant 
with a cap ac ity c lo s es t to the supply w i thin the re gion . Column iz · 
con tains the row t o tals o r  the to tal suppl">7: _ ava:p�able_ in �<3,Ch supply 
region. The ent ri es with in  the matrix represent the total cos t  in 
dollar s o f  shipping 10 , 000 pounds o f  dressed weigh t  from each supply 
region to each plant plus the co st o f  p r o ce s s ing 10 , 000 ·pounds given 
the p lant size de s i gnated . Thus the entry in row 1, co lumn 1 is 
the co st o f  ass embl in g  the ca ttle (on a d re ssed we ight b as is )  from 
Supply Region 1 to Plant 1 plus th e c o s t  of process ing in Plant 1. 
The same p ro cedur e  is used to cons truc t the , d is t ribu tion cos t 
ma trix with the exc e p t i on that the · ent rie s in the d i s tribut ion c o s t  
ma trix represent transporta tion c o s t s  p er 1 0 , 0 00 pound s o f  :meat from 
the plants to the dem.a.µd c enter s .  C o lumn to tal s in this ma trix r e pre aent 
the to tal amount allocat ed to each demand center and the row to tal s show 
the to ta l amount o f  d ressed b eef shipped to out-o f- s t at e  demand centers 
from each plant . Row t o tals o r  availab l e  suppl ies o f  meat at th e p l an ts 
are calculat ed a t  88 percen t  o f  p i ant capacity to adj u s t  fo r local 
co n sump t iort. 
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CONCLU S I O .Ll  
The firs t f eas ib le solu tion is shewn i n  Table lr 2 . Th e  initial 
pla n  wa s comp ut ed by f i l l ing s uccess ively the leas t-c o s t  rou t e s  
available . Avai lab l e  s upply exceeded t he initial p o tent ial plant 
capacity which resu l t ed in all plant s  operating at capacity . Plant s 
op era ting in Regions 1 ,  2 and 9 were el iminat ed becaus e  o f  high unit 
co st s • . 
Through th e p ro ce s s o f  ins p ec tion it i s  po ss ible to make 
succ essive imp rovements by inspec tion o f  the cost table and the border 
rows . Flows from the high c o s t  cells are rea s s i gned to lower ove rall 
co sts . Obvious imp rovements can b e  mad e b y  inspe c t ion. To d i s t in gui sh 
small varia tions the modi o r  s tepping stone me thod can b e  used t o  b e · 
su-re the opt imum resul t is r eached . An al ternative i s  to tes t  variations 
by computer runs which w ill show t o tal cos t f i gure s and demand flows for 
the variou s pos s ibl e  plan ts . Failure to  lowe r to tal co s t  and to improve 
capac ity allo ca ti on w:i.�l indica te tha t further adj us tments are 
unnecessary. 
For the final s olution i t  b ecame necess ary to consider the 
ef f ec t s of di s tribution c o s ts on plant l ocat ion . Th is resulted in 
increasing the c apac i t y  o f  t he p lant in Reg ion 10 to handle the largest 
share of the supply in Regio n 9 .  In add i tion , the supply allocat ed to 
demand c enters wes t o f  the s ta t e  made i t  mo s t  economical to op erat e at 
capac ity a 60 head per hour p lant in Region 8 .  The final so lution. 
ma trix inc luding as sembling and process ing co sts i s  presented in 
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Tabl e l+3 111 T;1e final s o l u t ion mat rix for d i s tribu tion, g iven the plant 
siz es s pec ified in Tab l e  4 3 , is shown in Tabl e 4 4 .  
I n  the f inal s olution a ll o f  the p lan ts are operat in g a t  
capac.: ty . In Region 2 the re wa s 1 1+1 units o f  excess supply which did 
no t get slaugh t ered . The to tal cost was $ 2 3 , 2 75 , 828 or $24 . 09 p e r  
head slaughte red . 
The f inal solu tion pa tt ern for a s s embling and p ro c es s in g is 
shown in Table 45 . The s olutio n indica t e s  that plants slaughtering 
60 head p r  hour should b e  located in Re gions 4 ,  5 ,  6 ,  7 ,  8 and 11 . 
Pla
.
nts slaught ering 7 5  h ead per hour are recommended for Regions 3 
and 10 . It is lo gical tha t the 6 0  head per hour plant would 
be mo s t prevalant b ecaus e its proce ss ing cost s  are considerably lower 
than the smaller plant s and it enj oys mo st o f  the economie s of scale. 
found in the lar ger plan t s . Inc r eas ing th e plant s i ze above the 
60 head per hour level would c au se increases in as semb ly costs whic h 
would no t b e  o ff s e t  by d ec reas es in process ing co sts . 
Table 4 6  con tains the final so lution p attern for . 
di stribu tion o f  S outh Dako ta b ee f .  Sh ipments a r e  allocat ed to each 
demand c enter ac cording t o  p resent sh ipP.lent s  o f  b ee f  f rom South Dako ta. 
The es timated s upply o f  s laught er c a t t l e  available in the s t ate 
is considerab ly higher than the number tha t  is ac tually b e ing slaughtered 
. h . tt 1 1 in Sou th Dakota.  In o rder t o  d e termine what t e o p t ioum pa em wou -'- a  
be if slaughter was maintained a t  current leve l s  the es tima ted to tal 
supply in each re gion wa s reduced by 4 0  pe rcent . Thus the row to tal s 
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i n  the a s s enbling and proc e s s ing matr ix w ere reduced and th e p lant 
sizes .were adj u o ted us in g  the inspec tion p rocedure which was explained 
previously . B e c aus e o f  the ·r edu c tion in the amount o f  meat availab le 
for d is tr ib u tion the amount allocated to each demand c enter was al so 
reduced accordingly . The final s o lu tion w i th the reduced supp ly 
d ecreased the numb er o f  plan ts to five . A p lant s laugh t ering 40 head 
per hour was r ec ommended fo r Region 8 ,  plan t s  s laughtering 6 0  h ead 
per hour were sugge s ted f o r  Regions 3 and 6 ,  and 7 5  head per hou r  
plants were loc a ted in Regions 7 and 11 . The p lant in Region 7 wa s · 
opera ting a t  9 8  per ce n t  o f  capac i ty and the plant in Region 8 was 
op era ting at 9 6  percent o f capacity .  The co s t  per head for as s embling ,  
processing and d i s t r ibutin g  inc reased t o  $24 . 6 6 per h ead slaughtered . 
The final s o lution p a t tern for the reduced sup ply is s hown in 
Tables 47 and 48 . 
Chap ter VI 
SUt!HARY 
Th is s tudy co ntai ns an analys is o f  the b eef and meat p ac king 
indus trie s . The ob jec tive o f  the analys is was to fo rmulate a b a s is 
from which conclus ions could b e  d rawn concernin g the b ee f  packin g 
indus t ry  in S outh Dako ta . 
Th e d iscus s ion o f  the b eef packing industry in Chap t er II 
' revealed tha t the lo cational t r end in the indus try i s  tm�ard th e maj or 
ca t tle producing areas . Plant s a re also b ecoming mo re spe cialized 
with ove r hal f of the fed e ra lly ins pec ted pl an t s  slaughtering only 
one spec ie o f  live s tock . The ind u s t ry in Sou th Dako ta has shown 
con s id erable grow th in the pa s t  two decad e s  bu t it has declined 
since 1 9 6 7·. 
A descrip tion o f  South Dako t a ' s b ee f industry was presented in 
C hap t er I I I  and reveale tha t  Sou th Dako ta ranked as one o f  the 
lead ing s tates in b eef p roduc tion . The b eef cow herd in the s tate 
. has grown steadily d uring the pas t d ecade . Cat tle feeding declined 
from 1 9 6 7  to 1 9 7 0  bu t in 1 97 1  th e upward t rend was re sumed . 
An analys i s o f  s l aughter costs  fo r s p ec ialized b eef slaught e ring 
plan ts wa s included in chap t er IV . Inves tment and opera ting co s ts 
were estima ted for plants  s laughtering 2 0 ,  4 0 ,  6 0 ,  7 5 ,  9 0 and 12 0 head 
per hour . 
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r.i'h e  si. 1p l e.x  t ran., po rt ation model wa s introduced in Chapter V 
to e st "i..ma ·ce the o p t imum s ize , nunb er and lo ca tion o f  bee f slaugh t ering 
plants . Co sts  o f  a s s embl ing , pro cessing and d i s tr ibuting were de ter­
mined and the s up p ly o f  b eef available was e s t imated f o r  the s pec i fied 
supply r egions . The f inal so lu t ion indicated tha t  p lants slaught ering . 
60 head per hour should be lo c a te d  in Re g ions 4 ,  5 ,  6 9  7 ,  8 and 11 . 
Plants s laugh terin g 7 5  heacl per hour were recommend ed for Re gi ons 3 
and 10 . When tl1 e  s upply ava ilab l e  wa s reduced to 6 0  percent o f  the 
to ta l e st imated , the numb er o f  p lant s r ecommended d eGreased to five . 
Plants slaugh t erin g  7 5  head per hour were indic a t ed for Regions 7 and 
ll .  Regions 3 ancl 6 were r ecornr1ended locat ions fo r 60 head per hour 
plants . and a 40 head per hour plant was recommend ed for Re gion 8 .  
IllPL ICATIOlfo OF RESULTS 
The mode l  was employed in a n  a t t empt to arrive at an op t imum 
solu t ion for the s t ruc ture o f  the b eef p a c king indus try in S ou th Dakot a . 
Est i.I:1a tes o f  numb er · o f  'c a t t le avai lable f or s laugh t er in the s tate 
rua.ke i t  appear tha t  b eef slaup,hter c ould b e  expanded , especially in 
cer tain a reas . This s tudy nece ss arily o nly included the s t at e o f  
Sou th Dako ta . Fac t o rs o u t s ide o f  the s t ate ,  though , may have impl i­
ca tions with regards to th e p ra c t i c ality o f  slaugh t er plant locat ion . 
Sta ti stic s  rela t ing insh ipmen t s  an<l ou t shipments o f  marke t ca t tle were 
no t availabl e  and f or the purpo ses of <lata for the model were con s id ered 
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equa l.. La :r 0 e  plants lo �:: ated near the Sou t h  Dako ta b o rder in 1-linneso ta 
and Pt:!brasl:a are d rm·dn 3 a su1J s t antial share o f  the ir cat tle fron 
Sou th Dako t a .  Thus ) o u t-o f-s ta t e  p l a n t s  a s  well as c e r t ain fac to rs 
wi th.:n the s t a t e ,  such as th e a vailab il i t y  of u t i l it ie s ,  tran s po r t a t ion 
and labo r ,  mus t  b e  cons idered in analyz in g  the prac tical impl ica t i ons 
of the re sul ts o f  the mode l . 
Recommended s iz e  and location o f  s l au gh ter plants and es tima t ed 
flow.., o f  slaugh.t er cat tle are presen ted in Fi gure 6 .  Es timat ed 
supply in each region i s  as shm·m in Table 38 . The to tal supply 
for the s ta t e repres e n t s  ab out 9 66 , 000 head of uh ich approxima te ly 
65 percent a re f ed cat t l e . Th is pe rcenta ge varies f rom about 
· 25 percent in the Wes tern counties to o v e r  8 0  p e rcent i n  the S ou theas tern 
counties . 
The to tal es t im:J. t e<l supply o f  availab le c a t t l a  is cons iderably 
above the numb e r of c a t t le s la ughter ed in the s ta t e .  B ecau s e  o f  th i s  
a second atk1.lys is w;is raa<le lJi th s upply in each area reduc ed t o 60 
percent o f  the o r i gin31 e s t ima t e .  The resul ts are shown i n  Fi gure 7 .  
A comparison o f  F igur es 6 and 7 s hows the e f f ec t  o f  variat ions 
in supply on s laught er p lant locat ion s ..  Flows o f  narket cattle 
tend to be to vard th e f inal demand area . This is evident from th e 
location o f  the plant in Regio n 8 wi t h  cat t l e  b eing ship ped to this 
plant from Regions 1 ,  2 and 9 .  Hea t from this plant is shipped wes t  
to satis fy the d emand allocated to demand c enters w e s t  of th e state . 
Figure 6 .  Plant S i t e s  and Capaci t i e s  with Op t i�um Flows of S laughter Cat t l e  in South Dako t a  
ui th a n  E s t imat ed Supply of 96 6 , 000 Head . 
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Ca t tle f ron o ther supp ly r e gions nove e a s t  and s outh to th e respe c t ive 
packing pl<?.nts . Hea t  from th es e p l an t s i s then alloca ted t o  d emand 
centers eas t  and s outh o f  the s ta t e .  Uh en supply was reduc ed p l an t s  
i n  Refjions 4 ,  5 and 1 0  w e r e  elimina t ed . I t  b ecame . mo re economic al 
to  sh ip supply from t h e s e  areas to larger plants located n eare r to 
the demand c enters . 
The amo un t o f  mea t shipped to each d emand c enter is de termin ed 
by p r e sent shipme n t  p a t t e rns . B e e f  f rom S ou th Dako ta compe t es ·w ith 
beef s hipp .ed f r o m  o ther s ta t es . Thus i t  i s  no t  p o s s ible to ship the 
entire supply to one o r  two c l o s e  d emand cent ers . Hore than one-hal f 
o f  Sou ci1 Dako ta ' s b ee f  i s  d i s t r ibu ted to popul a tion cen t e rs on th e 
Ea s t  Coa st . 
The data pre s en te d  in th is s tu dy c an b e  u sed by ind lls t ry per-
sonnel faced with inves tment d e c i s ions . Th e c onc lus ions sugge s t 
general area s o f  the s t a t e  where the loc a t ion o f  new o r  expande d  
bee f s laughter op era tions s hould b e  c ons id ered . Pre s ent p l ant 
loca t ions were no t cons idered in the s tudy , bu t the ir influence 
mu st be taken int o  account when recorrc!Ilend ing the e s tablishment or 
exp ansion of plants . 
Local developmen t group s can u s e  the d a t a  p rovid ed b y  th is 
s tudy to develop the res ources of their area . The d a ta provide 
an ind ica tion of the gene ral areas o f  ci1 e s ta t e  where b ee f  
slaught er ing has a competitive advantage . Th e  lo cat ions s pe c i f ied 
· 
b t t i· ve o f  an area and no t 1n the s tudy are int ended to e rep re sen a 
a spec if ic locatio n .  Special input cos t advantages ,  acce ss 
�a 1 1 a' e n s i· r y , and o ther cond i t ions  r Ke t s, var i a t ions in s upp Y - · 
to 
72 
will af fec t th e exa c t  l o c a t i o n  of plant s .  Care ful con s id e rat i on 
. should b e  given to all relevant fac t ors b e fore inve s tments are made . 
Ar ea.., no t ind ica t e <l  in the s o lu tions ob t ained by this s tu <ly may 
be considered for p l a n t  locat ions b u t  inc reas e s  in c o s ts are l ikely 
to r e sul t .  A comp e t i t ive advan ta ge ex ists near the c e n t e r  o f  
produc t ion in the areas s pe c ified p rovid ed tha t the suppl� o f  
s laught er ca t tle can b e  realized . A de tailed s tudy o f  lo cal 
input c osts and . flows o f  s laught e r  cat t l e  would b e nec essary to 
determine the exact p lan t l o ca t ion . 
The opt imum s olution was d e t e rnined by the in terac tion o f  
several variables and i t  recom en<led loc a t ions for plants w i th 
specif ied "JOlurnes . The rJ.inimiza ti on aspect o f  the s o lution is 
valid only with the p lant lo c a t ions and s izes wh ich ,re sul ted . 
However , in co mpe t i tive s i t u at ions it d o e s  ind icate the areas in 
which plants are l ikely t o  lo ca te . The lo c ation d e c i s ions o f  
firms over t ime are lik ly t o  b e  r ef lec ted i n  the model re sul ts 
and viewed in this l i ght it s imulat es the comp e t i t ive relationsh ips 
tha t fir-ms will f ace in the future . 
Sou th Dako ta has b een a maj or expo r t er o f  both feeder c a t tle 
and feed grain . These r e s ources p rovide a great po ten t ial for 
· expanding cat tle feeding and t hereby meat packing within the 
s ta te . The neces sa ry feed and f e.ede r  c a t tl e  a re available within 
4 0/ the sta te to doub le the nur'1ber o f  cattle fed .- An increase 
40/ d D lop771onts and Po tent i al s  fo r - Raymond o .. Gaarder , Tren s �  eve ·:·-- ' Growth S o u th D ako t a ' s Bee f In<lustrv ,  Economic s Depar tment , Sou th 
Dako ta S ta te U nivers i ty 7  Revised Bulle tin 585 , December , 197 1 . 
in density o f  produc don , ho lding t h e  volume as semb led cons t ant ,. 
resu l t s  in lower as s embl y  c o st s .  Proces s ing c o s t s  could al so b e  
r educed b y  greater pro duc t io n  den s ity i f  i t  re sul ted i n  lar ger 
pla n t  size s . Farm income co uld b e  increas ed b y  expandin g feeding 
operations which in t urn would lower co s t s  and increas e th e 
pro f itab il i t y  o f  packing p lan t operat ions . 
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To tal slaught ering cos ts per head i n c reased to $24 . 66  when the 
number slaughte�ed was r educed t o  6 0  p er cent of the s upply available . 
Thus if  the beef s laughtering indus try in the s tate c ould b e  expanded 
to obtain all of the availab l e  cat t l e , th e r e  would be a s avings o f  
approxima tely $300 , 00 0  annual ly o n  t he number o f  c a t tle pre sently 
slaughtered .  
This analys is i s  n o t  di rec t ly c o nce rned with the impac t o f  
increased b e ef slaugh tering o n  a communi ty o r  o n  the s ta t e . 
However , the imp ac t o f  the ad di t ional euployme nt and income 
re sul t ing from the add i t ion o f  slaup,h tering f ac i li t i e s  would far 
exc eed the direc t savimrn no ted above . Fo r examp l e , the add i t i on 
of tt>10 60 head per hour and two 7 5 head p e r  hour packing plants 
·in the sta te woul d  . c rea t e  approxi ma t ely 3 /tO  j obs an<l gene ra te 
an est ima ted $ 1 , 6 95 , 4 98 in wages and s a lar ies .  The ini t i al inves t-
ment would als o provide cons t ruc t io n  opportuni t ie s  for local 
contrac tors . Multiplier ef fec ts would further increase the 
resul ting impac t . 
LIHITATIO �S AND NEEDED RES EARCH 
d in thl. s s tudy ca. n  be us ed The mo 'lel an<l the d ata p resen t e  
t 't.. • h b ecaus e o f  0 answ-er s everal addit ional quest io ns ua ic , 
l irii ta tion s o f  t ime , w ere no t answe re d b ... _.r t11 1· c:  s t u dy . A f f h , � ew o t L  e0e  
a r e  li s te d  b elow . 
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1 .  How much woul d t o t al co s t s  b e  inc reas ed b y  fo rc ing a p l an t  
at a ce rt ain l o c at i on i n t o  t h e  s o l u ti on ?  
2 .  Wh i ch o f  the p re s en t  p l an t s  s hould b e  pha s e d  out to 
a cl1 ieve lower t o t al co s t s ?  
3 .  Wh at would b e  the e f fec t o f  an i n c re a s e  in p r o c e s s ing 
cos t s ?  
4 .  How would chan ges i n  t ran s po r t a t ion rat e s  a f fect the 
o p t imum s o lu t ion ? 
5 .  In whi ch areas o f  the s t ate would in creas e s in p roduct ion 
be mo s t  p ro fi t ab le ?  
In ap plying the r e s u l t s  o f  t h i s  s tudy the limitations and 
scop e o f  the analys b s h ould b e  k e p t in mind . The in f l uence o f  
seasonal variati ons in c a t t le marke t i n g  was no t cons idered . S easonal 
var iat ions will c anse ove r and under capa c i ty to exi s t  d uring sone 
periods as  the s upply f lu ctuates . L io a t t enp t \la s made to de te rmine 
p lan t co s ts at levels o f  o pe rn t i oa o the r than the rate d c ap aci ty � In ... � 
ac tu al i ty plan t s  may p� fo rced to v a ry outpu t as th e s up p ly varie s .  
Fur t her res earch in this area could cons ider mul ti-shif t and larger 
ca p ac i ty slaugh tz ring p l an ts . 
Wages and · s alaries c ons tit ute t he large s t  portion o f  operat in g 
co st s . Da ta gathe red re vealed s i gni ficant vari a t i ons amon g plan t s  
a s to wa ge rat e s  an d a dnin i s t rat ive o rg ani z a t ion . Res earch on 
available labor sup p ly �nd wa ge r a t e s  in a p o ten t ial s i te. area would 
be nece ssary prio r t o  e s t ab l ishin g  a p a ckin g p l an t .  O ther fac t o rs 
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such as  taxa s , ut il i t ies , intere s t ,  ins urance , supplie s a n d  servic e s  
use<l i n  the s tudy can b e  r.1od i f ied t o  f i t  lo cal conditions . 
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Figure 8 .  C a t t l e  S l aughter iu Sou th Dako t a  and in the Uni ted � tates , 1 9 5 2 -1 9 7 1 . 
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Figure 9 .  Fed Cat tle Markete� by Quar t er , South D3ko t a ,  1962-1971 . 
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Table 21 . Number and Seasonal D is t ribu tion o f  Cat tle on Feed in South D ako t a  b y  
Quar t ers , 1 962-197 1 .  
-
January 1 AEril 1 July 1 O c t ober 1 
1 , 000 Index 1 , 000 Ind ex 1 , 00 0  Index 1 , 0 0 0  ·Index 
Head Jan .  1=1 00 H�ad Jan. 1=100 Head Jan . 1=1 00 Head J:in . 1=1 0 0  
1962 325  100 3 0 5  9 4  246 76 1 98 61 
1 963  3 3 2  1 00 314 9 5  2 5 8  7 8  22 0 6 6  
' 
1 9 64 3 2 9  1 00 3lt2 1 04 25 5 7 8  1 9 6  6 0 
1965 3 2 2  100 3 21 100 245 76  235 7 3  
1966 348 1 00 J L"J 99  21 0 7 8  23 0 66  
1967 3 9 0  1 00 36L� 9 3  2 5 6  66 223 57 
1968 4 06 1 00 3 L�6  85 2 7 6 6 8  23 0 5 7  
1 96 9  3 61 100 332 92 27 0 75  276  7 6  
1 9 7 0  3 6 1  100 342 9 5  275 76  28 2 7 8  
1 97 1  3 3 9  1 0 0  342 1 01 281 83 285 84 
Source : South · Dako ta Crop und Lives tock Repor t inp, Service , South Dako t a  Agric ul ture 1 97 1 , and 
earlier is sue s . 
· · 
CJ 
0' 
Table 22 . Number and Seasonal Dis tribu t ion o f  Fed Cat tle M:irket ed in South Dako ta 
by Quar ters , 1 9 62-1971 . 
Jan�3 r.l 1 AEril 1 Jul:t: 1 Oc tob er 1 
Inc.lex Index Index Index 
1 , 000 Jan . 1- 1 , 00 0  Jan .  1- 1 , 000 Jan . 1- 1 , 00 0  Jan .  1-
Head Har . 31= 1 00 Head Mar . 3 1=1 00 Head Mar . 31=100 Head Har .  31�100 
1 962 116 100 . 106 91 106 91 123 
. 
1 % 3  101 100 116 , 1 1 5  106 105 12 7 
1964 135 100 163 121 136 101 15 6 
1965 149 100 14 2 95 12 6 85 144 
1966 11� 9  100 146 9 8  127  8 5  1 4 1  
1967  lM 100 162 9 9  137 8 4  155 
1968 18 0 100 15 6 8 7  11� s  8 1  1 7 5  
1 9 6 9  1 5 3  100 1 3 8  9 0  1 05 6 9  155 
197 0 15 2 100 130 86 12 0 7 9  150 
197 1 154 100 14 6 9 5  1!1- 0 9 1  16 2  
Sourc e :  Sou th Dakota Crop and Liv·est ock Repor ting Servic e ,  �t h D ako ta Agricul ture 1 97 1 , 
und ea r l ie r  i ss ue s . 
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126 
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Table 23 . Cash F3.rn Income from Fa rm Lfa rke tings , S ou th Dako ta , 
19 5 5-1 9 7 1 . 
Cat tle and calve s 
Y ear All crops All livestock Cat tle and calve s as p e r c en t  o f  
to �al narkc t �ngs 
- ---- - --- - -mi lli on dol la rs�----��---------
1 955 16 7 . 2  3 6 3 . 9 18 8 . 1 35 . 4  
195 6 124 . 9  3 6 3 . 6  1 97 . 4 Li,, 0 . 4  
1 95 7  14 7 . 1 38 9 . 7 208 . 9 37 . 7  
1 95 8  195 . 5  4 7 9 . l  2 7 3 . 2  4 0 . 5  
1 9 5 9  12 0 . l 5 01 . 5  3 0l} . 1  48 . 9  
1 96 0  14 9 . 5  4 5 1 . 3  2 67 . 9  44 . 6  
1 96 1  1 7 1 . 3  4 7 8 . 9 2 7 0 . 5 4 1 . 6 
1 9 6 2  1 6 9 . 4  4 9 9 . 6  2 90 . 0  4 3 . 3  
1 9 6 3  171 . 0  4 8 8 . 9 2 8 4 . 3  4 3 . 1  
1 964 15 0 · '' 511 . 6 2 97 . 6  4 5 . 0  
1 9 6 5  150 . S  5 98 . J  3 5 6 . 3  4 7 . 1  
1 9 6 6  1 98 . 9  6 8 2 . 7  3 98 . 6  45 . 2 
1 9 67 203 . 8  7 04 .  9 45 4 . 8  5 0 . 0  
1 968 18 9 . 3 7 4 9 . 7  4 8 7 . 7 51 . 9 
l9 6 9  1 9 6 . 2  7 7 9 . 3  4 8 4 . 5  l., 9 .  7 
1 97 0 2 00 . 5 811 . 5  5 28 . 5 . 52 . 2  
1 9 7 1  21. 7 .  7 866 . 7 }_/ ):_/ 
S ource : So uth Da�o ta Crop a nd Livzs tock Reporting Service , South Dako ta 
Agriculture 1 97 1 ,  and earlier issue s .  197 1 fi gure s  ob tained 
f rom Farm Income Situatio n ,  U . S .D .A. , Economic Re search 
S ervic e ,  July , 1 9 7 2 .  
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- · 1.7:"( �-�-:'.:lil 
�oll b e e f , hook cars 
n �1d t ruc.:� c 
F�:;l.1  to sc::i l t;  
S c,li.! 
D o ck pushci� 
L'..i r.; � e: r n  
�-:_�.::-.� ::'..'.�.\.1� L : t  \x) r: 
i-" o ;: c::::�n 
i. L .: ·L i' '�r 
�-t1 i n  t C'.l�:rnc c L'a bo r 
--·r;-r c��!n_n ____ _ 
l ldp,�r 
Hourly 
wa g e �  
4 . 3 8 
L1 . l8 
/l ., 23 
l; . 1 8 
!; . 2 3  
:, . S S  
'• . 1 3 
l.1 . 5 8  
4 . 1 3 
4 . 1 3 
/} . 2 3  
lf . 13  
t)" . 11 8  
!; , 3 3  
4 . 13 
4 . 8 3 
4 . 23 
-----�--------.....:;.O.::u:..::t.1rnt p-c r h0u r ,  in nu�;bc r o i T:l;-;-J 
2 0  . 4 0  6-0 
t 
l 
J 
} 
} 
} 
} 
Hun�bl!r o f  
u o :rl�e r a  
1 
, 1 
l 
1 
3 
l 
l 
Annuol cc st 
per worker-_/ 
9 ,  6!1 lt . 7 6  
9 , 314 . 4 6  
1 0# 0 3 5  . 1 6  
10 $ 0 3 5 . 1 6 
9 , 136l1 . 9 G 
9 ,  M l1 � 7 6 
10 , 6 35 . 6 6 
Nunb c r  o f  
work�xs 
1 } 1 
1 
1 
l 
3 
1 } l 
} � 
1 .J., 
1 
l 
1 
A.'1nu.::i l cos£ 
p e r  d .. Yck e r-/ 
9 � 61} /t . 7 6  
9 ,  3lli . 4 6 
9 , 2 04 . 3 6  
9 , 31 4 . 4 6 
10 , 0SS . 1 6  
9 � 0 % . 2 6 
1 0 , 03 5 . l G  
9 , 0 94 . 2 6  
9 , 314 . 4 6  
9 � 8 6 4 . 96 
9 , 6 4 4 . 7 6  
9 : 0 0 4 . 2 6 
10 , 6 3 5 . 6 6 
9 ,,3111 . t: G 
-----
Hu:i:b c: ;:- c f  
\Jo 1+:cra 
l 
} 3 
1 
1 
3 
1 } l 
1 } c 
1 
1 
· 1 
2 
Annu:il cos � I p e r  t�o ::kc r�-
9 , GLJ, . 7 G 
9 , 3 H . Lf 6 
9 � 31!' . 4 :)  
l C 1 0 8 5 . 1 6 
9 , 091 • •  2 6  
10 , 03 5 . l G 
9 v 09 11 . 2 G  
9 , J U . 11 6  
9 � 8 04 . %  
9 1 6 4 4 . 7 6  
9 , 0 9 4 . 2 6 
1 0 , 635 . G G  
9 � 31!; , !� q  
2:�rtkc1.:_ It G 13 l 9,  09 4_. 26_ 2 9 ,  09 /1 . �� · 2 9_� 0% . _?_6· _ 
______ 1\)T:�� 1 0  9 8 ,0S 9 . 1 0  2 '.:l  '.ll C) , 11 07 . 2 8 25 2 j�� 
��; 
1..0 
I-' 
Ta bl e 2 5  (con t inued ) •. . 
Ope?ra t ion 
P.o t Of i.:1 1 La hor 
Fo r c !:!.l n  
S cp:ir� r c ,  or cn unJ flush 
p:iuncl:C' s 
Bo11.c: l:c �d !; ,  s:.iva br.:iins 
Tri� p luc ;;. s ,  krng o f fal 
\1.: c�1  L :i :-.[; , brar,:i l::<libl e 
o i fa l  
Ccolc-r I.:ibor 
F::.. r u:wn 
R.::�v..:  ohrou<l a ,  push 
c:ir c as � c s  
Dud. Li \>a r 
i:'c. r <.::--..::. n 
Roll beef , hook curs 
a a•l  t n1 c k...J 
h1 :; h  Lo O �t l t.! 
S c J. l c  
Dc•ck  pu cher 
L'J g�� r s  
!� L \\_5�_'..:_l_'j.,;�:_;_! .;1 \x1!_ 
F :i r .: :: .. : �1 
E;;l p ""r 
H.1 i n t 0 11:1nc t: l�1hor 
l-'o r e."!'.;1 n  
lidp !.'.r 
"Y: ir,J:nc·n 
---'fuTA!. 
Hou rly 
lJ a gc!: 
4 . 3 3  
4 . 13 
4 . 2 3 
4 . 18 
4 . 23 
4 . 58 
4 . 13  
4 . 53 
11 . U 
4 . 1 3  
4 . 2 3 
4 , 13 
'• . t, u 
11 . J S  
L; . l J  
'• • n 3  
4 . 2 3 
11 . 13 
Nu:'lbcr o f  
workers 
l 
} 2 2 
l 
l 
4 
} :  
} : 
l 
2 
1 
3 
2 
31 
75  
Annual c o sI/ per Yorke r-, 
9 , 6 4 4 . 7 6  
9 , 31'1 . 4 6  
9 , 2 04 . 36 
9 , 314 . 4 6  
10 , 035 . 1 6  
9 , 094 . 2 6 
10 , 08 5 . 16 
9 , 09 4 . 2 6 
9 , Jl/1 . 4 6 
9 , fl64 . %  
9 ,  6 11 4 . 7 6 
9 . 09/t . 26 
1 0 , 6 3 5 . 6 6  
9 .  3111 . '1 6 
,, 9 ... :...09'� . 26 
2'.Jlt , •. 7 3 . l. 6  
Ou c p u c  pe r llcfffr-;--fi11\un1b-ifr--or11-c.:id 
llunb.: r  of  
workers 
l 
} 3 
2 
l 
f 
1 
6 
l 
l 
1 
l 4 
5 
.. 
l 
2 
l 
4 
3 
JH 
90 
Annunl co:>f/ 
per wo rker-
9 , 6 1i 4 , 7 6 
9 , 314 . 4 6  
9 , 2 04 . 3 6  
9 , 3 1 4 . 4 6  
1 0 , 0 8 5 . 1 6 
9 , 09'1 . 2 6  
1 0 , 085 . 16 
9 , 09 11 . 2 6  
9 , 09 11 . 2 6  
9 , 3 1 4 . 4 & 
9 , 094 . 2 6  
9 , 9 64 . 9 G 
9 , 6 411 , 7'6 
9 , 0% . 2 6  
1 0 , 6 3 5 . 6 6  
9 , 311; . 4 6 
HurJbc r  o f  
1.1ork<; r s  
l 
} 5 
3 
2 
1 
12 
1 
l 
l 
l 
5 
.:> 
1 
3 
1 
5 
3 
120 
A nn u u l  c c -; l /  
p � l"  \JO!'ki.3 ":."-
. 9 , 611 (1 , 7 6 
9 .  314 . t,(i 
9 , 2 04 . 3 6 
9 , 3 1 4 , 4 6  
10 , 085 . 1 6  
9 , 094 . 26 
1 0 , 03 5 . 16 
9 , 09' . . 2 6  
9 , 0'J 4 . 2 6  
. 9 , 311. , 4 6  
9 , 094 . 2 6  
9 , 0·611 , 96 
9 , (jt, 1, . 7 6  
. 9 , 094 . 2 6 
l 0 , 6 3 ;.i . 6 6 
. � . 3.�4 . l1 6  
9...L09!; ,  2_6 
3 5 G , :! 61 . 5 3. �1 ii.Y_�j-:::-- -,--:-::---';"'.,I ,:-;--:J j , I., J 7 ,  8 (j 
S ourc e :  A<l;iptcu from F rnn:rn.ann und Kuntz , E c onon 1. c n  o f  S i :�c in f>ou tlmc.» t o m  U c c f �;laugh te r P l a n t s ,  1 9 G G , p .  3 5 .  
Y T h i:  \larker will �hrnya b o  p a i <l  t h o  wn ec r.'.l tc of the h ighe s t  skill he i s  pcr fotruing (Tub l e  20) . 
\.0 
N 
T a o l a  26 � Job Desc ript ions and Typic al Union Hourlv Warye R a t � s r�o r  
1 .  . 1 i p  1 
- h I.< . t! .  -
:..1 _  . .J.. ' o o r  and Suppo rt in g  Operations Personnel . 
0 era tion 
1 .  
2 .. 
3 .. 
l+ . 
5 .  
6 • . 
7 .  
8 .  
9 .  
1 0 .  
11 . 
12 . 
13 .  
14 . 
15 . 
16 . 
17 .. 
18 . 
19 . 
2 0 .  
. 21 .  
2 2  .. 
2 3 .. 
24 . 
25 
26 . 
27 . 
U t i l ity 
Bri skets , Rim Over 
Skin Sides 
Open B el l ie s , Bung Ou t ,  Skin Flank 
aro und Udder o r  Cod , Cut B a gs 
Sp li t t er 
Back and Heck 
Rump , Open Tail to Pattern 
S t ick and Face C a t t le , Sh ackle 
Head e r  
Skin Shanks and Neck Area 
Gutter 
Hind Legger and Han g-o f f  
Hide S tt'ippe r 
S aw Bri skets , Pull and Tie \Jeasands 
B_ uis e Triri:une r , Cut Flanks , Open Kidneys 
S c rib e , Plug,  Trim Neck , T rira S k i r t , 
Tip and Remove Tail 
Clean-up and Knocks 
S aler 
none Heads 
S aving Edib le Fa t 
Runn ing Ruf fle Fat and Rounds 
Tongue T rimmer 
Scrape Hea d s ,  S t rip Heasand s 
C a t t le D rive r , Shackle r and Knocker 
Front Legger , Cut Head Of f ,  Pu t o n Hash 
S tancl ,  H.e111ove Ho rns 
Clean Ilungs , Tie Bungs , Rip Ta il 
Ho t O f fal Tab le 
28 � Head Hasher and Drop Tongues , 
Remove Horns 
2 9 . S hroude r 
3 0 . T ripe Cleaner 
31 . Hash Tails , Dump Fat , Brand 
3 2 .  lli r,h Hash 
33 .  Low Wash 
34 . Hi gh Sh rou<ls 
35 . Low Shrouds and Push in Cooler 
36 . C lean Floor , O f fal Racks ,  T ro ll ey s  
37 .. Lab o r  
Bracke t Hourly Hage 
(do llars ) 
2 2  
2 2  
22  
2 2  
18 
1 7  
16 
11 
8 
8 
6 
5 
4 
'" 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
2 
2 
2 
2 
1 
l 
1 
1 
.1 
0 
5 . 13 
5 . 13 
5 . 1 3  
5 . 13 
4 . 93 
4 . 38 
l� . 8 3  
4 ,. 5 8 
4 . 4 3 
4 . 4 3 
· 4 . 3 3  
4 ., 28 
4 . 23 
4 . 23 
4 . 23 
l� . 2 3  
4 . 23 
L� .  23 
4 . 2 3 
4 . 23 
4 . 2 3 
4 . 2 3 
4 . 2 3 
4 . 18 
4 . 18 
4 . 1 8  
4 . 1 3 
4 . 1 3  
4 .. 1 3  
!1- . 13 
4 . 1 3 
4 . 08 
4 . 08 
4 . 08 
4 . 08 
4 .. 08 
. 4 . 03 
9 3  
Source : Local 3 04 ,  Th e .Amalgamated Meat Cu t ters an
d Butcl;er Workmen of 
"?.1 '"h " · AFL-CIO S ioux Falls , agreer-tent wi
th S p ene.er 
• • o r  ... l t'l.ner i c a ., ' . f f  · 
F d I � s · . � ,. Fa 1 l s  So . Dak . plant . 
1·1age rates e e c t J.ve 
oo s ,  n . , � io h  - , 
S ep t e··rib er 7 ,  1 97 2 . 
9 4  
Table 2 7 . i· · • 1 / •,s t irnat ea Annual \fa qe S chedule o f  1iourl E 1 . o .. y · mp oyee s .. -
Hour ly Annua7 Vacat�7n 
wa ge wage.3. . pay-
- - - - - - - - _ _ _  .,._ ..... _ _  ... ... ... _ __ _ _ _  dollars 
4 .. 03 8 , 3 8 2 . 4 0  322 . 4 0 
4 . 0 8 8 , 486 .. 4 0  3 2 6 . 4 0 
4 . 13 8 " 5 9 0 . 4 0  3 3 0 . 4 0  
4 . 18 8 , 6 94 . 4 0 3 34 . 4 0 
4 . 23 8 , 7 98 . 40 3 3 8 . 40 
1+ . 28 8 , 90 2 . 4 0 342 . 4 0  
4 . 3 3 9 ,  00 6 . 4 0  3 4 6 . 40 
li, . 38 9 , 11 0 . 4 0  35 0 . 4 0  
4 . 43 9 ,  211, . 4 0 354 . !�Q 
4 . 48 9 , 318 . 4 0  3 5 8 .  4 0  
4 . 5 8  9 , 5 2 6 . 4 0  3 6 6 . 4 0 
4 .. 6J 9 , 6 3 0 . 4 0 3 7 0 . 4 0 
4 . 8 3  1 0 , 04 6 . 4 0  386 . 4 0  
4 . 88 1 0 , 15 0 . 4 0 3 90 . 4 0  
4 . 93 1 0 � 254 . 4 0 3 94 .  4 0  
5 . 13 10 , 6 7 0 . 4 0 41 0 . 4 0 
S ic k  leave!:./ 
16 9 . 2 6 
1 7 1 . 3 6 
. .  1 7 3  •. 4 6 . 
1 7 5 . 5 6 
17 7 . 6 6 
17 9 . 7 6 
181.. 8 6  
18 3 . 9 6 
1 8 6  .. 06 
18 8 . 1 6 ' 
1 92 . 36 
19 4 . 46 
202 . 8 6  
204 . 9 6 
207 . 0& 
215 . 4 6 
To tal Ag7ual 
wa ge.::. 
� -- �-�---- - - -- -- - -
D ,. 8 7 4  .. 0 6  
8 , 9 8 4 . 1 6 
. 9 , 0 9 4 . 2 6  
9 , 2 04 . 3 6 
9 , 314 . 4 6 
. 9 , 4 2 4 . 5 6  
9 , 5 34 . 6 6  
9 , 6 4 4 . 7 6  
9 , 7 5 4 . 8 6 
9 , 864 .. 9 6 -
1 0 ,. 08 5  .. 1 6  
10 , 195 . 2 6 
1 0 , 6 3 5 . 6 6  
10 , 745 .. 7 6  
1 0 , 855 . 8 6  
11 , 2 96 . 26 
� Wage ra te and wage practices (vacat ion pay ,  sick leave and holidays ) 
ba s ed on an a gre e �ent b etween S pencer Foods , Inc . and the Amal gaw3ted 
dea t  C!.it ters �nd But cher Workmen of North America , AFL-CIO , Lo cal 
21 Ho . 3 04 .. 3/ Hourl y  wage times 2 , 08 0  hours .  
Based on two w·2eks o f  v acation with full pay (40 hours pe r week) . 
!!_/ Based on two weeks o f  payment--the firs t equal to 5 0  pe rcent o f  �_! the regular weekly ,mge and th e s econd equal t o  5 5  percent . 
Sum o f  colunns 2 ,  3 and 4 .  
Table 28 . Es t iT'.'.at c d  Sa l n r i c <l  P e r s o :1::1 e l  I:e qui rc7:1·2nt:; and A.111.1u..al 
Pe rs or.nel C o s t s  o f  the S i..;{ : to <le l Plan ts , S o'..! th D J.��o t a , 
1 9 7 2 . 
G en eral Hana ge r 
Senio r buy er 
S al e s  ma n a ge r  
Pl ant 
sup erin t ende n t  
s ala ry 
no . 
s a l a ry  
no . 
salary 
no . 
s al ary 
no .. 
As s is tant p l a n t  
s u p e r in tenJ e n t  s al ary 
no . 
2 0  
l J , 00 6  
( 1 )  
Duyers s alary 1 0 , 2 6 8  
no . ( 2 )  
S e l l e r s  s a la ry  1 0 , 2 6 8  
no . ( 2 )  
O f fice manager 
Switchb o a r d  
s ala ry 
no . 
s al ary 
no � 
S ecre t a ry s i1l ary 
n o . 
Boo k.�e ep e r  s ala ry 
no . 
· payro l l  i b il ling 
clerk s 3 l ary 
no . 
4 ,  1 07 
( 1 )  
8 , 2 1 !1 
( 1 )  
4 , 9 2 8  
(1 )  
P l an t  s i z e  in h e a d  v e r  h o � �  ��������·-"
l; O 6 0  / 5  S: 0 1 2 0  
15 ' 7441 
( 1 )  
12 , 321 
(1 ) 
12 ,. 321  
(1)  
1 0 , 268  
(1) 
1 0 ,. 26 8  
( 3 )  
10 , 2 6 8  
( 3 ) 
1 2 , 3 2 1  
(1)  
4 '  107 
( 1 )  
4 , 107 
( 1 )  
8 , 2 14 
(1 )  
4 ' 9 23 
( 1 )  
1 9  , 8 5 0  
(1)  
1 2  ' 32 1 
·{l ) 
12 , 321 
( 1 )  
12 , 3 21 
(1)  
7 , 11 9  
(1) . 
10 , 2 68  
(5 ) 
1 0 ,  2 6 8  
(5 ) 
1 2 , 321 
( 1 )  
4 , 10 7  
(1)  
4 , 9 2 8  
(2 ) 
8 , 214 
(1)  
4 , 928  
( 1 )  
2 3 , 95 3  
(1) 
15 , 744 
(1)  
15 , 744 
(1) 
.; 
15 ' 744 
(l)  
7 ., 6 66 
(1)  
1 1 , 63 7  
( 6 )  ·, 
11 , 6 3 7  
(6 ) 
15 , 744 
(1)  
4 , 107  
(1) 
ft ,  9 28 
(2)  
8 '  21!> 
(2)  
4 ,  9 2 3  
(1 ) 
3 4 , 2 2 5 · 34 , 2 2 5  
( 1 )  ( 1 )  
15 ·, 744  
(1)  
15 , 7 4 4  
( i )  
15 , 74 4  
(1 ) 
S , 214 
(1)  
ll , G37 
(7 ) 
11 , 6 37 
( 7 )  
15 ' 744 
(1 ) 
4 , 9 28 
( 1 )  
15 , 74 4  
(1)  
15 , 7 4 4  
(1)  
15 t 744 
(1)  
11 , 6 3 7  
(10)  
11 , 637  
(10) 
15 , 744  
(1)  
4 , 107 
(1) 
4 , 9 28 
(5) 
8 , 2 14 
(4 ) 
4 , 928 
(1) 
To t a l  s n l o.ry 7 1 , 325 145 t 9J5 2 06 , 0 35  26 9 , 5 5 6 . 3 0 9 , 394 4 04 , 6 76 
(8) (15 ) ( Z l )  (24) . ( 2 7 ) (3 7 )  I1 0 . 
S o u rc 0 : 
9 5  
T :, 1_1 .L t� :?. �) .  E s t ir:.n te u J�u .tl <l :Lr� � Rcqui rc. t'.".cr� t :J  �nd Con s t ::-uc tj_on Co ::> ts :f c� the Six �fo <l c l  }?lan t.: � , S o ut:h D .Jko t .:i. ,  1 9 7 z . 
: .. - __;_�: ·-:::-.:.:::::.:.-..:: :;.::.:: :.::::-..::=�.·::::..-::.:-;::;:.:;: �::=::::-:..=::..:::::.-:::-.=-..:::::-_.;.:::::: ::::::::-..:::.:�-- ---·.:::....-:::::::=.=::::= :::::  ·--=-==---------
2 0  l!. O  6 0  - ------·- - - -... �-------·.....- --�-- - - -------·- -� ..... _,,,_. - -
C: c: :c. t  ·n c ;,- �� '� · f t . F :i. o o r  .:1. ·�·c ;t  'I' o t < : l C C f> t  l lc n· n r e a  To t.: .::i. l ·co s t  Flo o r  n r c. a  To t ti l  c o c t: 
--- -·--�- - ---- - ------ �----�----· - ----·-(;��ft: . )--T"Zl c ll c. ;:- :� ) (::; �!:. ) (d o.llar:!3") __  (s q .  ff:-) (do J.E"r7:)--
I : i_ l l  :_· 1 � � �y;_· · 2 <J . 11 G 1 > 7 5 0  .'.l 2. ) 5 5 5 . 00 z '  99 0' 8 8 , 0 S S . 4 0  3 , 2 8 0  9 6 , 6 2 3 . 3 0  
cl�  i :  : c: 0 (l j_ � :..w l �  7 10 37 , 8 G 9 . 2L; 3 , 1 3 2  < A . 32 5 . 8 0  4 � 6 9 2 9 1 , 8 7 1 . 2 3  
! �0 J d .l 1 � ·:�� c 0 c l c. !:  2 � 2 11 7  4 9 , 11 co . 99  3 , 7 32 7 6 �  7 2 2 . 5 1 5 , I• 7 2  J. 03 � 1 7 7 . 0 6 
::. en-l e ��· � r .. � 24 . 5 5  1 , 5 00 � G , 025 & 00 1 , 3 00 !1 4 , 1 90 . 00 2. ) !3 2 5  6 9 , 35 3 . 7 S 
C o :: ·::::� L; 8 , 3 00 .13 ) 5 4 11 . 5 2 J 7 , 8 00 . 2 7 , O t1 0 . l;l 2 7 , 8 00 li, 2 > Lj S1 . 8 3  
7.· . .  � ·  l' l o �_ri.: l! i.1  :- e ::; 0  ing 9 . 8 2 3 9 1  3 , 839 . 62 7 6 5  7 , 5 1 2 . 3 0 1 , 0 5 4  10 , 35 0 . 2 8 
; : fi � ·  .. :t �-:. � ·: i.. .  C t  C: l l:.�:-� . .. .  up 9 .  �1 2 n r1 2 , 1 9 0 . 6 3  2 2 /r 2 , 1 0 9 . 6 8 2 2 11 2 , 1 9 9 . 6 8 
l'> .""> ::: k 211 . 5 5  1� 2 0  10 � 3 11 . 00 6 2 0  1 5  , 2 21 . 00 7 2 0  1 7 , 6 7 6 . 0 0 
D c. c1 ·. ; .p ':.:' 0 :1 . 8 2  3 /� 0 6 3 8 . fi O 1 , ::.1. 0  1 ) 016 . 8 0 1 i l1 f1 0 . 1 , 18 0 . 8 0 
j� ;: :;- :�: �: \) :� :.� ;', c 9 . 8 2 mo 9 G 2 . 00 15 0 l , l1 7 3 . 00 3lf ·� 3 , 3 7 8 . 0 S 
.. ) � f i.:.:e. 16 . 3 / 1 ,  3 '.?. 0  2 1 , 6 03 . 1. 0  2 � 16 0  35 , 35 9 . 2 0  2 . s s o  4 7  :) ll1 5 . 6 0  
I? :.i �c1: t1 '?: lo t s  . n  9 , !f 3 6· 8 , 7 27 . 12 lG ? !�14 16 / J l+ 0  •. 83  15 p 38 9 23 , 35 7 . 8 8 
T 1:, ?:n. 1 �� •') " •) l) �I L.0 � I L " )  237 � 5 7 1. 37  ;� :3 � 0 7 7  3so ; o s6 . 98 7 6 , 12 0  5 1 3 , S Q () . 9 9  
- ---·---- - · ·-·- .- ;----_-... ......,.._ ..  _ .. _______ .. ...._ ___ __ • ____ _ ·--�-- ----·- - -...- .. ---- --.. 
\.i.�J 
.:.:, 
'f .:! b l c  2 9  (co :1 t inut�rl ) .  
-- - --- --- - -
7 5  9 0  1 2 0  
C o s r.  p e r  _::__tl . f t .  Floer a rc .:i  l' o t .'.11 co s t  Flo o r  a re .'.l  To t: � l  c o � t  rlo u r  .'.l r c a t o � n l  c o � c  
(s q Q  f t . )  (dollars ) (s q �  f t  .. ) (doll.::i  rs ) (B q .  f r . 5--( J°� 11-;�i_.-;-j-- -
K i l l  fl o o r  2 9  . Lr G  4 j 2G O  1 2 5  , lf 99 .  60 5 '  2 /t 7 15 If , 5 7 6 • G 2 8 , 9 7 0  264 , 2 5 6 . 2 0 
C h i l l  c. o o br 5 ,  712  110 , 5 03 . 4 9  7 , 490 14 0 ,  7 21 . 6 6 8 ,  9 64 1G 3 � 5 6 2 . 8 !• 
lb lr.i in � c ooler ' 6 1 912 128 , 11 9 . 63 7 , 9 1 7  1 5 1 , 6 45 . 05 1 0 , 5 2 7  2 01 ,  1 1� 5  � 0 3  
Rend er i ng 21; ., 5 5 3 , 4 2 5 8 1� , 0 8 3  .. 7 5  ,, s 04 0 9 9 ' 13 2 . 00 5 , 0 0 0  . 12 2 ,  7.5 0 .  00 
C o r r a l �  3 3  , 4 00 !+ 9 t 6 S 5 . 13  3 9  J 8 00 59 , 5 39 . %  52 , J OO 7 8 y 02L 7 0  
fa.1ployc� <lrc.ssir.r, 9 . 82  1 ,  31+ 3  1 3 , 18 8 . 2 6 1 � 6 8 3  1 6 , 5 2 7 . 0 6 2 ,  34 G 2 3 , 03 7 . 7 2 
E ql:ipmcmt c.lc :u.1-up 9 .. 8 2  2 2 4  2 , 1 99 .  68  224 2 , 199 . 6 8  22!;. 2 � 1 9 9 . 6 13  
Dock 2/t � SS 7 20 17 , 67 6 . 00 8 7 0  21 , 35 8 . 5 0  8 7 0  21 , 35 3 . 5 0  
D o ck u p rcn � 8 2 1 , 44 0  J. , lU 0 . 30 i t  7 '� o  l , L1 2 6 . 3 0 1 .  7 lt O  l , ft 2 6 . 8 0  
Dty c t <;n: <'l Z C  9 . 82  '• 29 It , 212  • 7 8  51/t s , 01:. 1 . 1, n  6 3 9  6 , 2 7 1; ,  :JS 
0£ ficc 16 . 3 7  3 ,  2lt 0 5 J t 0 3 3 . 8 0 3 , 6 00 5 8 ,  9 3  2 .  00 4 1 800 78 ,5 7 6 .  DO 
Parkin g  l o t s  . 9 2 : n , 5 2 7  2 9 ,  00/; . l31t 3 8 , 5 0 2  35 , 421 . 81+ 52 , 11 0  11 7 ,  9U . 2 0  
To t.'.ll a  9 2 9 6 3 2  613 , 3 92 . 7 6  111 , 62 7  71: 6 . 5 7 8 . 6 3 . lli 8 , 4 90 l , 015 ; 5 5 0 . 6 ::> 
S o u r c e !  Acl.:lp t c<l f rom Fr :mzrnm1n nn<l Kun t z , Econoi11i c c  o f  Size in S o u tlm c s t c:m B � c f  Sln u p,h t -2 r  I'la:i t � , 1 9 GG , p .  13 . 
C o n c t r u c  t i c n c o !J  ts lnf l�tc<l  5 o li p c.rc cnt p0.r y c .:t r  ��cor<line; to t: hc D e p :u: t rr.c n t  of Co 1;imc r e c.  C o::l!i:e r c i nl no<l 
F.'.l.c t ory Bllilclinr, Cons t:·r.uction Incl e:-: .. Cooler UH1 corr�l cor. t o  dc.t:.iilcd in fol l ou in g  t .ih l e. G . 
'-!;; 
. ..__, 
T a b l e  3 0 .  Eo t ir.ln t ccl Co n t  o f  Chill C o o l er s , S o u th Dako ta , 1 9 7 2 .  
P l a n t  s i z e  Cons t ruc t ion Hurr.b c.r 
in h e ad Exterior c o s t o f  , I o f  f loor p C'. J.� ho u r  Ar e.a w a l l  �x t c ri o r  wn l l=- d rains 
( sq .. fr. .. ) (sq o  f t . ) (<lollan) 
2 0  1 ,  7 10 5 � 08 1� 33 , 300 . 2 0 4 
l� O 3 ) 13 2  8 ,  /� 2 2  55  , 1 6!t . io  8 
6 0  l} " 6  92 12 , 062  7 9 '  00 6 . 1 0  12 
7 5  5 (/ 12 ]_/� J 4 9 2  % � 9 2 2 . 6 0  1 4  
9 0  7 , L1 7 0 1 8 ' 3 5 9  1 2  0 j 2 5 1 . 11 5 19  
120 U ,  %Ir 21 , 815 1112 , 8 !38 . 2 5 23 
Cost of lfarili e r  Fee t 
floo r o f  C o s t  o f  o f  
d ra ins'!:./ doors doo rs�} rn.il 
(dollars ) (<lollarn) 
157 . 16 1 8 9 3 . 8 0 4 3 2  
3 1 1> . 32 2 1 , 7 8 7 . 6 0  8 62 
4 7 1 . 48 2 1 , 7 8 7 . 6 0  1 , 29 5  
5 5 0 . 06 2 1 , 7 8 7 . 6 0 1 , 6 1 7  
746 . 51 2 1 , 7fJ 7 . 6 0  2 , 1 90 
I 
903 . 67 4 3 , 57 5 . 2 0  ' 2 , 588 
C o s t  o f  
r .'.li l  11 I ins t :J.l l c d-
(dollars) 
3 � 5 38 . 08 
7 t 05 9 . 7 8 
10 � 6 0 6  •. 05  
1 3 , 2 lt 3 . 2 3  
17 , 93 6 . 10 
21 , 195 . 7 2  
To t c.1 
c o s t  
(doll�-i-8 ) 
37 , 8 3 9 . 24 
64 ' 3 25 . 8 0  
9 1 , 8 7 1 . 2 3 
11 0 , 5 0 3 . 1; 9  
JJ, o ,  7 2 1 . 6 6  
168 , 5 6 2 . 8 4 
S o l� ':'.'c c :  1'.dnp t cd fron Fr an zm�nn & Kun t z � �conor.1fos o f  Size In Southwcste� B e e f  Sl::tu�hter Plnnt s ,  1 9 6 6 , p .  3 0 .  C o s t s  
l'..1 f ln tc<l 5 .  G p e rcent p e r  year � c  co r-llin g to the Dcpartl!lent o f  Coomcrc e Cornrnerc i�l o.nd F.:ic t o ry  Buil<ling 
y 
'!:_./ 
?J 
L1 I 
Cons truc tiou Ind ex . · 
Co lur.m 3 timc u $6 . 55 pe r s quure foo t .  
C c luun 5 t :lm c a  $ 39 .. 2 9  C.'.J.Ch o 
Co lumn 7 tim c G  $8 93 . 8 0  each . 
Co lumn 9 t ime s $8 . 19 .  
\.0 
0:) 
' fa �l e J l .  E:; t. im.:l t e<l Co s t  o f  Ho l cl in r,  C o o l er s �  S o u t h  D <?.ko t.::i , 197  2 .  
Pl;1 :� t: r; i :i: e. 
in h c .::d 
p e r  ho�r Arca 
E;c t: e i:i u r  
WJ ll 
----- --(uq ..  t t- o_) __ , (s q . f t . )  
2 0  2 � 24 7  
4 0  . 3 , 7 8 2  
6 0  5 , 47 2  
7 5  G , 9 1 2  
9 0  7 � 917  
120 10 , 527  
6 t 1, 13 3  
9 , 8 86  
13 , 9 0 8  
l G  , 3 7 2  
19 � 3 S 3  
25 , 5 0 0  
C on s truc t i o n  Nu::�bcr 
c o s t of l/ o f  f lo�r 
c.x tcrior w� ll- d rains 
- (Jnllm· g )  
- --- ---------
4.2  ,l-iG) . 65 6 
6/� . 75 3 . 30 9 
9 1 ,  0 9 7 . 4 0  14 
1 07 , 23 6 $ 6 0  17 
126 , 95 8 . 65 20 
167 , 025 .. 0 0  27 
---- ------·--· -
C o � t o f  Nu mb e r 'F e e t C o �= t o f  ·ro t d  
flo o r2 o f  Co s t  3f  o f  o i l  4 1  e o : ; t 
drains-/ doors doors_7 r ai l  inn t.:il l cd-
(doll.us ) - - --Tdoliars) __ ___ _ ___ (cioll ar s )  (doli ::� >::s"'S-
235 . 7 '} 2 ,1 , 787 . 6 0  600 L; , 914 . 0 0  Lf 9 , Ii, 0 0 • 9 9 
353 . 61 2 1, 787 . 6 0  1 ) 200 9 , 828 . 00 7 6 , 7 2 2 . 5 1 
5 5 0  .. 06  2 l , 7 8 7 . 6 0 1 , 8 00 14 , TL+ 2 .  00 103 , 1 7 7 . 06 
G6 7 .  93 2 1 , 7 8 7 ¥ 6 0  2 , 2 5 0  18 /1 2 7 . 50 1 2 8  , 11 9 . G 3  
7 85 . 8 0  2 1 , 7 8 7  .. 6 0  2 $<  7 00  2 2 , 1 1 3 . 0 0  15 1 ) 6!�5 . 05 
1 , 060 . 83 4 3 , 5 75 . 2 0 3 , 600 2 9  , l1 8 l} .  00 2.01 � l !t 5 0 0 3  
Sourc. e :  Adap t ell f rom Fro.nzm.:l..11n & Kun t z » Ec o nomic s o f  S iz e  i n  S outhwest ern Be e f  Sl:J.ugh t e r  Plnn t � , 19 66 , p .  3 0 .  C o s  t s  
in f b t e:.<l 5 . 6  'Per cen t per y12.::i.r accor d:i.ug t o  D cp .:i.r tment of Cornncr:C'e. Commcrciai and l'ac t o ry  Bu i l d ing C·.Jrt s t ·ruc t i on 
Ind ex . 
l/ C o ll.inn 3 times $ 6  . 5 5 ' pe r s qun.r e foo t .  
3_1 C o lumn 5 t ime n  $ 3 9 . 29 en.ch • 
. �/ Co lumn 7 tir:icn $ 3 93 . B O cuch , 
y C o lumn 9 t im e s  $ 8  . 19 .  
\Q 
\D 
T.:i b lc 3 2 "  Es t fr:n. tcd Co s t  o f  Co rral Flo� Hinp, an<l Roo fing , S outh b nko tn. , 1 9 7 2 .  
Plu n t  s i z e  
in h t::. �•d Pc.ns ni:; cdc<l Arc :i in Ar c:i in. To t=il 
� � � hour 1 0 ' x 2 0 ' p e e s  alleys a re a  
·(c. : ... rn� bcr- )  ----· s quare f e e t------� 
20 32 
1, 0 G G  
. 60 104 
7 5  128  
90  152  
12 0 . 2 00 
6 t4 00 
u , � oo 
2 0 , 80 0  
2 5 s 6 0 0  
3 0 i; 4 00 
L1 0 , 00 Q  
2 ./; 00 8 � 8 00 
4 � 6 o'O 1 7  ) 8 00 
7 11 00 0  2 7 � 8 00 
7 , S OO 3 3 , l�OO 
9 t 4 00 3 9 , 8 00 
12 , JOO 5 2 , 3 00 
Cos t o f  
pen :ind l /  
alley floor-
((foll.:irs) 
7 � 211 .. 8 8  
1 11 , 4 90 .. 0 9  
22 � 7 06 ., 91 
26 , 90 6 . 15 
32 yl71 . 60 
'• 2 , 213 � 02 
Lt:n[;th 
Gat e s  o f  
. fen c ing 
(n.u:ab cr) Tfce-t) 
36  i . 12 0  
73  2 '  11� 0 
113 3 ; l• l1 0  
137 3 , 65 0  
1 6 1  !� '4  90 
2 1 2  5 , 8 2 0 
Are a cover 
Cos� of b y  C o s t o f  
�ates  a�1 ue .::ith c r t igh t \..le .::i t i t c37 i�h t To t � l  
t cncinr....- roo f roo f_ co :; t  
(dollars ;-(sq . f t . )  (dol brs�(cIO.LLic:;; )  
3 > 5 16 .. 6 4  1 , 7 6 0 2 , S l G � OO 13 ' 5 11 l, • 5 2 
. G jl 8 5 4  .. 3 2  3 , S G O  5 , 6 % .  00 2 7  > 04  0 . 111 
10 , 87 8 .; 9 2  5 , 5 6 0  8 , 8 96 � 00 /i- 2 ;. 48 1 . 8 3  
12 , 090 . 98 6 , 6 8 0  10 , 6 8 8  .. 00 '• 9 , 6 85 . 13 
14 , 63 2 . 34 7 , 9 60 12 , 7 3 6 . 0 0  5 9 � 53  9 .  91� 
1 9 , 07 2 . 6 8 10 � 4 6 0  1G i1 7 3G .. O O  78  � O Z L  7 0  
Sou-rc. e :  Ad ap t e d  from Frun zmnnn & Ktm.t z ,  Economics o f  S iz e  in S outhwes tern Il ce f Slau�h ter Plants , 19 66 » p. 2S . C o s t s  
inf la ted 5 . 3 7  p e rcent p e r  y c<.\r: nccordinV, to th e D e p ar tment o f  Co rmu.crce C omp o s i t e  C,ons t r u c t ion Cost Index. 
, I . . :::.. $ . 7 2  . Pc� c q �  f t . fo� to tal area o f  alleys and p Gns plus area for pos ts end curb s s ep aratin g  p e ns . 
'I/ 'F enc ing cost C l:l t imc.tcd n t  $2 . 11 per linear foo t ,  gates (10 feet wide) cs tiroted at $ 3 2  .. 0I; . 
)} Co n t  of  roof cstirnD.tcd n t  $1 .. 6 0  per 11 q .  ft o 
�-' 
0 
CJ 
Ta ble 33 . Es t imated El e c t rical Requi remen t s  and Cos t s  b y  S i z e  o f  Plant , Sou t h  Dnko ta t 197 2 .  
Average nil l ing To tal T o t al 
Plant s i z e  
i n  head 
monthly 
elec trical 
demand Mon thly 
per demand 
Monthly monthly yearly 
ener g'j elec trical elec t r i c al 
.l?�E hour 
20 
40 
60  
75  
90 
120 
Source : 
reCJ uirernents  mon th char ge cha:ge cos t  c o s t �' - ·-
kwh kw $ $ $ $ 
6 1 , 7 60 2 4 7  4 27 648 1 , 0 75 12 ' 9 0 1 
11 0 ,  1�21  442  7 39 1 , 1 09 1 , 84 8  2 2 , 1 7 6  
15 9 , 08 2  63 6 1 , 02 9  1 � 5 4 7  2 , 5 7 6  3 0 , 9 11 
., 
19 5 , 41 6  7 8 2 1 , 24 1  1 , 37 4  3 , 115 3 7 1> 37 6  
23 2 , 2 00 9 2 9  1 , 4 5 4  2 , 198 3 , 65 2  4 3 , 829" 
3 05 , 06 6  1 , 2 2 0  1 , 861 2 , 84 0  4 , 700 56 , 4 02 
Elec tr ical requirements ob tained f rom Lo gan and King , Eco nomie s o f  Scale i n  Bee f Slaugh te r  · 
Plants , .  19 6 1 ,  p .  8'• ·  Requirements for 9 0  head per hour plant were. es timn. t ed by linear 
proj ection . B i lling demand was es timated to b e  4 kw fo r every 1 , 00 0  kwh from Lo gan and 
King , Economie s o f  Sc ale in Bee f S laughter Plants ,  1961 , p .  8 3 .  
Indust rial elec tric ity ra t es were obtained from four pub l ic uti l i t ies , three cooperatives 
a nd  one municipality in S ou th Dakota . These rat es were averaged to fo rmula te the 
f ollowiug s chedule . 
D emand_Charge : 
En<:EBY CharRe : 
$ 1 .  9 2  per kw for the firs t 100 kw o f  b illing demand p e r  month 
$ 1 . 60 per k\� for the next 4 00 kw of b il l ing demand per month 
$L L•5  per kw for the next 5 00 kw o f  b ill:i.ng demand -pe r month 
$ 1 . 33 per kw for all over 1 000 kw o f · b il_lin g dem:rnd per mon th 
1 . 07¢ per kwh for the firs t 5 0 , 000 kwh used per month 
• 96¢ per k'i�h for the next 50 , 000 kwh used per month 
. 90¢ per kwh for the next 1 00 , 0 00 kwh used pe r month 
. 8 8�  per kwh f or all over 200 :. 000 kwh used per month 
1·-' 0 ....... 
Table 34 ,,. Es tima t ed Water Requi reme n t s  and Hat e r  and S ewage Cos ts  b y  S ize o f  Plant , 
South Dako ta .. 1 97 2 .  
Plant size 
in head 
per hour 
20 
L1 0 
60 
7 5  
90 
120  
Ave raRe mon th ly 
wa t e r  
req ui remen ts  
( thou � gal . ) 
8 5 5  
1 )1 7 1 1  
2 , 5 6 6  
3 '  2 0lt 
3 f 8 1�8  
5 , 1 32  
Ha te r costs  S ewa ge � 
T o t al wa t e r  
and s�·m r,e c o s t s  
Mon thly Y early ! fonthly Ye arly Mon thly Y ea rly 
---- ------ -------------- do ll ars ----------- ----------------. --
2 31. 2 ,, 81 0  7 0  31. 3  301� 3 , 6 5 3  
, 4 3 1  5 , 17 2  12 9 1 , 5 5 2  5 6 0 6 ,  7 2 4  
6 2 8  7 , 5 3 2  188 2 , 26 0  816  9 , 7 9 1  
7 74 9 , 2 9 3  2 3 2  2 , 7 8 8  1 , 0 0 7  12 , 08 1  
9 2 3  11 , 0 7  2 2 7 7  3 , 32 2  1 , 1 99 v� , 39'+ 
1 , 211 14 , 5 3 8  3 6 3  4 , 36 1  1 , 5 7 5 18 , 8 99 
Source : \Jater requirements ob tained f rom Lo gan and King , 13conomie s o f  Scale in D ee f  Slaugh t e r  
Plants )\ 1 9 6 1 , p .. 85 . Requircm�nts are 3 6 . 2  cubic fee t p e r.  h ead s laughtere cl o  
Rate s were ob tained f rom five c ities in South Dako ta and aver a ged . Rat e  schedule 
was as follows : 
$ 3 . 3 9 for the f i rs t  1 , 00 0  gaL per month 
$ 0 . 96 p e r  l , 00 0  gal . for the next 4 , 000 gal . u s ed per month 
$ 0 � 4 1 per 1 9 00 0  gal . f o r  the ne�t 1 0 , 000 gal . us ed p e t  month 
$ 0 . 3 2  per 1 , 000 gal . for the nex t 1 3 5 , 000 gal . us ed pe r month 
$ 0 . 2 8 per 1 , 000 gnl . for the n ext 35 0 , 0 0 0  gal . us ed per month 
$ 0 . 2 3 per 1 , 000 gal � for the next 4 , 000 , 0 0 0  gal . us ed per month 
. $0 . 22 per 1 � 000 gal . for all o ve r  L+ , 5 00 , 000 gal . us ed pe r month 
Annual requirements an d c o s ts are 12 times the monthly fi gures . 
S ewage cos t s  w e re averaged f or the five c it ies . The rate ob taincd wa s 3 0  pe rcent o f  
the wa te r b ill . 
i--' 
0 
I )  
Table 35 .. r:s t ir:tate d  Requirement s  and C o s t  o f  Hatu ral Gas by S i ze 
o f  Plant , South Dako t a ,  1 97 2 .  
103 
Plant size 
in head 
Eer hour 
Ho n thly gas 
requireme n t s  
Gas c o s ts 
Monthl y  _ Annually 
Th o u .  c u . f t . - - - - - -- do l l a r s - ---- -- ·-- -
20 2 22 . 6  136 1 , 63 4  
4 0  34 2 .  7 200 . 2 , 3 98 
6 0  2 5 3  3 , 039 
75 524 . 2  2 94 3 , 5 2 9  
9 0  618 . 3  3 3 6  4 , 03 7  
1 2 0  8 06 . 4 421 5 , 053 
Source : Gas requirements ob tained from Lo gan and King , Econol'llies o f  
Scale i n  B ee f S laughter Pl ants , 1 9 61 , p .  88 . Requirenent s
­
for the 9 0  head p e r  hour p l ant were e s t imate d  by l inear 
proj e c t i o n . Rat es from tvo p o wer companies s ervicing . South 
Dako t a  were ave ra ge d .  Ra tes us ed we re f or interrup t ib le 
s ervic e ..  The fo llowin g  r at e  s c h edule re sul ted : 
$ . 8 2 pe r Mc f fo r the firs t 1 0  Hc f used p e r  month 
$ . 70 pe r Mc f fo r the n ex t  90 Mc f us e d  per mon th 
$ . 5 3  per Mc f for th e next '• OO Hc f per month 
$ . 4 5  per Hc f' for a ll o ver 5 00 Mc f used per month · 
lOL;. . 
Table 3 6 .  1 /  Intr as tate Transpor tat ion Rat e s  for Live s to c k .,  So uth D akot a.-
� 
Ra te in cents par cwt . Ra te in c e n t s  p e r  cwt . 
f o r  ninimun load for minim m lo ad 
Mile s w e i �ht o f  3 7 , 000 pounds Mi les weight o f  3 7 , 00 0  p o unds 
0-5 6 2 1 1 -2 2 0  4 6  
6-10 9 2 21-2 3 0  4 7  
11-2 0 1 3  23 1-24 0 lt8 
21-2 5  1 4  241-2 5 0  4 9  
26-3 0  15 2 5 1-26 0 5 0  .
. 
31-35 16 26 1 -2 7 0  5 1  
3 6-4 0 17 2 7 1 -28 0 5 3  
41-4 5  1 8  281-2 9 0  54 
4 6 -5 0 2 0  2 9 1 -3 00 55 
51-5 5  21 3 01-3 10 56  
56-60 22 311 -3 2 0  5 7  
61-65 2 3  3 2 1 -3 3 0 5 8  
66-7 0 2 4  3 31 -3 4 0  5 9  
71-7 5  2 5  341-3 5 0  61 
7 6-80 2 6  35 1-3 6 0 63 
8 1-8 5 27 3 61-3 7 0  65 
8 6-9 0 2 9  3 71-3 8 0  66 
91-9 5  31  381-3 90 68 
9 6-1 00 J2 3 9 1-4 0 0 7 0  
101-1 1 0  33 4 01 -4 1 0  7 1  
111-1 2 0  3 4  4 1 1 -4 2 0  7 2  
12 1-130 35 4 2 1-4 3 0  7 3  
131-1 4 0  3 6  4 3 1 -4 4 0  7 4  
H+ l-1 5 0  37 Mfl-4 5 0  7 6  
15 1-1 6 0  3 8  4 5 1-4 60 7 7  
161-1 7 0  3 9  4 61-Lt 7 0 7 9  
17 1-1 8 0  4 1  471-4 8 0  8 1  
181-1 90 Lt 3 lfS l -4  90 83 
191 -2 00 L�4 4 91 -5 00 85 
201-2 10 1+5 
]:_/ II i �  ' ., p c . .... h Dako ta Int r as t a t e  t raffic by all Cln.ss n "Ho to r .'"\PU .... c a o.L _ on a o u ... . . , , .. p b l.: 
Ca r r l.· e r q  "" r  1- ; ,., 0  under perrn.i. t s  i ssue.a o y  t he s tate 
u .... c 
- - ope a �-• · t� 
·- - . � . .. 3 i o-r 2  
U t iliti es Commiss ion $ Ra te s e r: .:: ec tive l\p ri..L 
., ·" • 
105 
Tahl e 3 7 . E: tina ted Quant i t ie s  of S ou th Dakota Bee f Shipped t o  Demand 
C en ters .. 
D c3and c ent e r  
1 .  Minneapo l is ) :Minnesota 
2 e  Chicago , I l l ino i s  
3 o Ba l t irr� r e , Maryland 
4 .  New York , New York 
5 . Bo ston , 11as sachuset ts 
6 v  Atlant a , Georgia 
7 .  Denver , Colorado 
8 .  Los Angeles , Cali fo rnia 
Per c ent o f  
t o tal demand · 
1 0  
20  
1 0  
1 7  
2 5  
6 
6 
6 
Uni ts 
( 1 0 » 00 0 pounds )  
5 , 367 
10 ·, 735 
5 , 3 67 
9 , 124 
13 , 418 
3 , 2 2 0  
3 , 2 20 
3 , 2 2 0 
Table 3 8 *' r.s :..ir_;_.a ted Annual Suppl y Availab l e  in Each Supply R · . . e gion .. 
------M===========:::::�:":"::-:=-:-----------------
Supply 
region 
l 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
Countie s included 
Harding , But te , Lawrence ,  Heade , Pennington . 
Perkins , Cors o n ,  Zieb ach , Dewey , Campbell 
Walwo r th 
He.Phers on , Edmunds , Faulk, Brown , Sp ink , 
Har sh all 
Rob er ts ; Day , Gr an t , C lark , Codington , Deuel , 
Hamlin � Bro okings 
Haakon ,  S t anley , Po t t er , S ully , Hughes , Hyd e 
lland 
Beadle , Kingsbury , Jerauld , Sanborn,  Niner , 
Lake , Davi son , Hanson 
Hoody , McCook , Hinnehaha , Turner , Lincoln 
Custer , Fall River , Shannon 
Jackson , Uashabaugh , B ennett , Jones , Mell e t t e  
To dd , Ly.nan , Tripp 
lluf falo , Brule , . Aurora , G re8ory , Charle s Nix �  
Douglas 
Hu tchinsnn :i Bon Homme , Yankton , C lay , Union 
1 I - I  D ress .cd wei ght: 
S upply l / 
(10,000 lb s ,. )--' 
2449 
3 5 4 8  
9 29 9  
69 53 
6 9 68 
7 6 60 
29 8 1  
3 4 6 4  
6515 
6428 
60 , 99 3  
10 6 
Table 3 9 .,  S l augh t e r  Plant Capacities and Proces s in g  C o s t s . 
10 7 
S i ze o f  plan t 
in head per 
hour 
Annual vo lume 1 
in dressed weight-=./ 
Es timated p ro c es sing co s t  
p er 1 0 , 0 0 0  p ound s 
(10 , 000  pounds ) 
20 2 , 386 
4 0  4 ,  7 7 3  
6 0  7 '  15 9 
7 5  8 ,  94 9 
9 0  1 0 , 7 38 
120 14 , 318 
o f  d re s s ed wcioh t  
(dollars ) 0 
1 94 
185 
1 6 8  
167 
166 . 
' 1 63 
!/ Bas ed on average weigh t  o f  live animal o f  1 , 0 61 pounds o b t ained from 
the South Dako t a  Crop and Lives tock Repo r ting Service for South 
Dako ta from 1 9 6 6-1 9 7 1  and average d ress ing percent fo r u . s . from 
1966-1 9 7 1  of 59 . 5% ( S .  D .  Crop and Live s tock Reporting Service) . 
10 8 
T�ble 4 0 .  :s timat ed South D ako ta Transpo rtation Co s ts from the Sup p l y  
Regions to the Plant s .  
Sup p l y  Plants 
re�ion 1 2 3 4 · 5 6 7 8 9 10  1 ,  
·---------·-d olla rs p er 10 , 00 0  pound s o f  d r e s s ed wei ght--_;.--· --
1 3 5  5 9  8 6 1 09 7 2  9 6  118 55 69 8 6  1 09 
2 5 9  3 4  62 8'• 55 7 7  9 6  7 4  66 7 6  9 2  
3 86 6 2  30  5 7  5 7  5 7  7 6  9 6  7 6  66 7 7  
4 109 8 4  57 2 9  7 2  4 9  - 5 9  118 84 69 ' 6 6  
5 7 2  5 5  5 7  7 2  30 5 9  7 7  7 6  52 . 55 74 
6 9 6  7 7  57 49 5 9  2 7  5 2  9 6  7 2  4 9  5 5  
7 118 96 76 5 9  7 7  5 2  2 5  114 82 61 4 0  
8 . 55 7 4  9 6  118 7 6  9 6  114 27 62 . 84 103 
9 69 66 76 BL• 5 2  7 2  8 2  6 2  34 55 ]/.} 
10 8 6  7 6  6 6  6 9  55 4 9  6 1  8 4  5 5  27  52  
11 1 0 9  9 2  7 7  6 6  7 4  55 4 0  103 7 l· 52 24 
10 9 
Tabl e 4 1 . Es t irn.at ed Trans por ta tion Ra t e s  f rom S ou th Dako ta Plants to  
D emand C enters . 
D en.and Centers 
P la nt s  1 2 3 4 5 6 7 8 
. ---- - - - - � - - -- - ---d o ll a r s  pex 1 0 , 000 po�nds-------���� -�----
1 12 7 1 7 0 3 07 3 24 3 48 265 9 9  258 
2 105 15 5 2 92 309 3 3 3  25 0 11 9  2 7 8  
3 80 13 6 2 7 3  2 9 0  314 . 23 1 13 9 2 9 8  
4 62 121 258 2 7 5  - 2 9 9  216 153 312 
5 9 3  138 2 7 5  2 9 2  31 6 23 3 izo · 2 7 9 
6 7 2  11 7 25l� 271 2 9 5  212 ll� O 2 99 
7 6 3  100 237  2 5 4  27 8 1 95 136 2 95 
8 1 3 1  1 6 8  3 05 3 2 2  346 2 5 1  84 243 
9 1 06 ll� J  2 8 0  2 9 7  3 21 2 2 6  109 2 68 
10 87 11 3 250  2 6 7  2 91 ·208 12 8 287  
11 7 5  9 6  233  250  274  1 91 128 28 7 
2- l O  
T 2. t-,lc l1 2 . I n l t fo l  Cos t �{.1 tr ix I�clu dinr, Ass enbling an<l Proc e s s ing Cos ts . 
Co lu:-:-.:1 � :u:-:-:.b c rs 
Rov D esir;- 1 '2 3 '� 5 6 7 0 9 1 0  1 1  1 2  
r;unb e r  n.1 t io n Pl P2 PJ P4 I'S �6 ?7 P '., - Ll  P9 lJ l Q P l l  T o c � � s 
1 S l  2 2 9 2 5 3  2 7 7  2 5 7  257 264 236 2l; 9 2 6 3  25 4. 2 7 7  2!+ 4 9  
2 S 2 253 2 28 2 2 9  252 21+0 245 264 268 260 211 4  260 35.'f S  
..., S3 280 2 5 6  19 7 225 242 225 244 290 27 0 234 2t;5 9 29 9  _.., 
'• 5 4  303 278 2 21. 1 97 2 5 7  217 227 312 2 7 8  237 23 !+ 6 9 5 3  
5 SS 266 2 4 9  2 24 240 215 2 2 7  245 27 0 21;6 223 2 42 4 7 2S 
6 S 6  290 271 2 21; 217 244 1 9 5  2 20 2 9 0  2 66 217 2 23 69 6 3  
7 S 7  31 2 290 243 227 2 ' 'i o ... 220 193 3 03 2 7 6  2 2 9  203 7 6 60 
8 S 3  21, 9 2 6 8  263 2 8 6  261 264 282 221 256 25 2 271 2 93 l  
9 S9  2 6 3 2 6 0  2 4 3  252 237 2 4 0  250 255 228 2 2 3  2 4 2  34 S4 
10 Sl O 2 8 0  2 7 0  233 237 2 11 0  217 22 9 273 2 !1 9  1 9 5  2 20 6 5 15 
1 1  S l l  3 03 2 J G  - 2 4 4  2Jf;. 25 9 2 2 3  2 03 297 263 220 192 6 4 28 
12 To ta l s  2 3 3 6  2 3 %  894 9 7 1 59 '� 7 7 3  7 159 7159 2386 2 3 8 6  7 1 5 9  7159 
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Table 4 3 . �fa t rix f o r  Final Solution Includin g As semb�inp and 
Pro c es s ing C o s t s . 
Co lunm Nunber 
Row D e s i g- 1 I) 3 4 5 6 7 8 9 ,k 
Number na tion P3 PLt PS P6 - P7 P8 · PlO Pll To t al s  
1 S l  25 3 2 7 7  2 4 0 2 6 4  2 8 6  2 23 2 5 3  2 7 7  244 9  
2 S 2  2 2 9  2 5 2  2 2 3  2 4 5  26li. 242  243 2 ,60 35 4 8  
3 S 3  197  2 2 5  2 25 225  · 2 44 . 264 2 3 3  21-t5 9 2 99 
4 S4 224 197 21.0 217 227  28 6  2 3 6  2 3 l;  · 69 5 3  
5 S S  2 2 4  2 4 0  1 98 2 2 7  245 2 4 4  22 2 2l�2 . 4 7 2 8  
6 S 6  2 24 2 1 7  2 2 7  195 220 264 21 6 223 69 6 8  
1 S7  243 2 27 2 1.5 2 2 0  1 93 28 2 2 28 208 7 66 0  
8 S8  263  286 2 44 264  23 2 1 95 251 2 7 1 2 9 8 1  
9 S 9  21 .. 3 2 5 2  220 24 0 2 5 0  2 3 0  2 22 2 42 3464 
10 S lO 233 23 7 2 2 3  217 229 2 5 2 1 9'• 2 2 0  6515 
11 Sll 2 4L� 2 34 242 2 2 3 2 08 2 7 1  219  1 9 2  6428 
12 Totals 894 9 7 1 5 9  7 15 9  7 15 9  7 15 9  7 1 5 9  8 9 4 9  7 1 5 9  . 
-·--
1 1 2  
Table 4'• · Dis trib u t i on Cos t  Hatri.� f o r  Final Solution . 
Column fiumber 
Row D e si g- 1 2 3 '• 5 6 7 8 9 
Numher na tion D l  D 2  D3 Dfl D .5  Do D 7  D8 T o tals 
1 P3 80 136  273 2 9 0  31 4 231 13 9 29 8 7 8 7 5  
2 pl, 62 121 258 275 2 99 216 15 3 312 63 00 
3 PS 9 3  1 3 8  2 75 2 92 316 2 3 3  12 0 27 9 6 3 0 0  
4 P 6  7 2  1 1 7  25 !+ 2 7 1  295 · 2 12 1 4 0  299 6 3 00 
5 P7 6 3  100 2 3 7  254 278 1 95 136 295 6 3 00 
6 PB 131 168 3 05 322  3 l:. 6  251 84 . 243 63 00 
· 7 Pl O 8 7  . 1 1 3  2 5 0  267  2 91 203 128 28 7 7 8 7 5  
0 0 Pll 75 96 2 3 3  2 5 0 2 7 4  1 91 1 28 2 8 7  6300 
9 To tals 5 36 7  1 07 35 5 3 6 7  912 4 13413 3220 3 220 3 2 2 0  
--
113 
T:i l e  4 5  .. Final Solu tion Pa t t ern for As s embling and Pro cess ins 
South Dako t a  B eeJ. ( 10 ) 000 pound units o f  d ressed weigh t) . 
supply Plant D c�sig�2tions 
Region P "' - ,j P4 PS P6 P7 P3 PlO Pll To tal s 
Sl 2449 24 49 
S 2  2431 L� 7 9 2 9  3548 
S 3  8 94 9  2 06 144 9 2 9 9  
S4  695 3 6 9 5 3  
S S  4 7 28 •47 28 
S 6  6 9 68 69 6 8  
S 7  7 15 9  5 01 . 7 66 0  
SB 2 981 2981 
S9 8 00 21d4 230 . 3464 
S lO 65 15 6 515 
Sll 64 28 64.28 
To ta ls 8 94 9  7 15 9  7 1 5 9  7 15 9  7 1 5 9  7 1 5 9  894 9 7 159 
114 
Table 4 6 . Final So lution Pattern for Dis tribu tion o f  Sou th Dako ta Be ef . 
Plant 
D esig- D emand Cen t ers 
na tion . . .  D l . D Z  ·D3 . . D4 · D5 ·· D 6  .D7 ·DB To tal s 
P3 7 8 7 5  7 8 7 5  
P4 5 36 7  9 3 3  6 3 00 
PS 2 94 0  3 2 2 0  140 6 3 00 
P6 4 7 51 1 5 4 9  6 3 00 
P7 44 35 18 65 63 00 
P8 3 22 0  3080 6 3 00 
PIO 3 5 0 2  4 3 7 3  7 875 
Pll 6 3 00 6 3 00 
T o ta l s  5367 1 07 35 53 6 7  9 124 1 3 2 9 7  3 2 2 0  3 2 2 0  3 2 2 0  
Table L17 ..  Final So lution Pat t ern for As sembling and Pro ces s ing 
South Dako ta Beef , Assumin g Plants S laughter 60  
Pet' cent of  Es timateg_ Supply Available  ( 1 0 , 000  Pound 
Units of Dress ed Height) . 
Supp ly  Plant Des ignations 
Pll 
115 
To tal s �eg:on P3 P6 P 7  PB 
__ _...;_:..-.��-----�,�--����--����-- -�������������� 
S l  146 9 146 9 
S 2  1 5 8 0  14 1 408 212 9 
S 3  55 7 9  !) 5 7 9 
S4 4 1 7 2  417 2 
S S  2 8 3 7  28 3 7  
S 6  4181 413 1 
S 7  45 96 45 9 6  
SS 178 9 1 7 8 9  
S 9  8 95 118 3 207 8 
S l O  3909 39 09 
Sll 3 85 7  3357 
Tc  tel s  7 1 5 9  7 1 5 9  894 9 4 7 7 3  894 9  
_16 
Ta1>1e 43 .. Final So lution Pa t tern for Distribution o f  Sou th D ako ta 
.oeef , Ass uning Plants S laughter 6 0  Percent o f  E stimated 
Sup _;ly Ava il ab le (10, 000 Pound Units of  D ressed Wei ght ) .. 
Plant 
DB sig- D emand Centers 
na ti.ou D l  D 2  DJ D4 D5 D6  D7  DS Total v 
P3 3 2 5 5  1 3 8 3  166 2 6 3 00 
PS 6 3 00 6 3 00 
P 7  188 9 5 5 3 2  45 4 7 8 7 5  
P 8  2 9 2  1954 1954 4 2 00 
Pll 6509 1 3 6 6  7 8 7 5  
To tal s  325 5 6 5 0 9  3 2 5 5  55 32  31 3 7  1 95 4  1954 1 954 
